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chieldrop 


SELF-PROPORTIONING 
OIL BURNERS 


FOR 
CONSTANT 
AIR-OIL RATIO 


By means of a simple lever operation these 
burners ensure an accurate control of air and 
oil ratio giving peak efficiency, outstanding accuracy 
and high product quality. Schieldrop pioneered the 
self-proportioning burner in Great Britain and their unrivalled experience 
in furnace firing is recognised by the leaders in British Industry. 


Write for full details of Schieldrop Burners. 


Schieldrop « company LiMiTED 
Fy Fo + BEDS 


TELEPHONE 414 (4LINES) 
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For fine quality CASTINGS like these... 
SPERMOLIN core oils and binders 


Photo by courtesy of Messrs. Broom & Wade, Ltd., High Wycombe, Bucks 


Spermolin core oils ensure the very finest quality castings. They helped produce 
the castings for this famous ‘ BROOMWADE’ machine—a two-stage double 
acting air compressor of advanced design, Type V500, which delivers 525 cu. ft. 
of free air per minute at 100 Ibs./1” pressure. 

Direct Coupled to a 100 B.H.P Motor. Speed 485 R.P.M. 


CORE OILS - COLD SETTING OILS - CORE CREAMS . SEMI SOLIDS 
COo BINDERS - CEREAL BINDERS - MIXING & CORE MACHINES 


Established ove: half a czntury 


WRITE TO: SPERMOLIN LIMITED, UNION STREET SOUTH, HALIFAX, ENGLAND. TEL: 4197 


s 
Spermolin) 4 
— the secret of good casting 2 
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For fine quality CASTINGS like these... 
SPERMOLIN core oils and binders 


are what you need 
| 3 ie 
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BERKOAL keeps sand 
in good mouldable 
condition. 


Berk 


for 


BERKOAL 


for foundry sands. 


2°%-3% BERKOAL 
increases green 


YOU CAN TRY BERKOAL 


Stops scabbing 


and expansion FOR NOTHING. 


troubles. 


Reduces Coal 
dust. Just let us know 


how much you require 
to make 

a practical test and we 
will despatch gratis. 


To F. W. BERK & Co., Ltd., P. O. Box 500, 
Berk House, 8, Baker Street, London, W.! 


Please send me ... tbs. Berkoal and 
information leafiet. 


! 

| 

F. W. BERK & Co., Ltd. | 
Telephone: HUNter 6688 : 
| 
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MANCHESTER GLASGOW 
BELFAST SWANSEA 
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the pools 


.. and I might at that if a couple of teams I 
could mention were to buy themselves some 
decent centre forwards. 

“Football is a funny game. One week a club is 
a world-beater and yet a few days later they can 
be licked to a frazzle by a team from a girls’ 
school. 

“Heaven help us if we carried on that sort of 
caper at AW. Customers don’t want firms that 


REFINED PIG IRON 
‘Supplied to any specification at short notice’ 
ARMSTRONG WHITWORTH (METAL INDUSTRIES) LIMITED 
Close Works - Gateshead Upon Tyne 8 - Telephone: Gateshead 71261 
Steel Foundry : Western Road Works * Jarrow * Co. Durham. 


are up one minute and down the next. When 
buyers come to a company with our reputation 
they expect— and get—a reliable performance. 
Fancy telling them that a load of pig wasn’t up 
to specification because one of our furnacemen 
was off form! 

“I reckon I'd get a coupon up every week if 
footballers were only half as consistent as the 


AW team.” 
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Whatever their HORSE power, engines 
purr like PUSSIES when their castings have been 
cored with Sternocore sand binders—they will go 

on doing this for DONKEY’S years. Sternocore 
products* can be equally trusted to give the same 


harmonious results till the COWS come home! 


* We won't bother you with the technical “ gen” 
here, but just say the word and we will have a — 
representative round with the milk in the morning. 


Oils 


STERNOL LTD. ROYAL LONDON HOUSE 
FINSBURY SQUARE,LONDON E.C.2. Telephone: MONarch 3871-5 
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This Pneulec plant provides all 
facilities from knockout through 
sand cleaning and mixing to delivery 
over moulding units. We build 


similar plants in all capacities. 


Built in England by 
PNEULEC LIMITED, SMETHWICK, Nr. BIRMINGHAM 
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THIS FURNAGE 
may just what you need 


It is a Mains Frequency Electric Induction Furnace of the Coreless 
** CSA” Type for the production of special iron and steel, reclamation of 
C.I. borings and recarbonisation of steel scrap. With this furnace temperatures 


up to 1600°C. can be obtained and continuous or intermittent operation is permissible. 


if it 


E. A. ROPER & co. LTD. FOUNDRY EQUIPMENT ENGINEERS, 
KEIGHLEY, YORKSHIRE 


The illustration shows a Coreless 
Furnace (Reference “ CSA”) of 1} tons Tel : Keighley 4215/6 Grams : “‘ Climax,” Keighley 
capacity, with a rating of 300 KV 
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hot air Unit. 


by the North Western Gas Board 
under whose licence we are manufacturing it, this : 
new Hot Air Unit is of unique design, robust 
construction and light weight. A cylindrical body 
encloses combustion chamber and ignition controls. 
An axial fan provides air for heating and delivery; 


4 TECHNICAL DATA this fan also keeps the cylinder cool when in use: 
Thermal Output: 400,000 B.T.U.s per hour The unit is self-supporting, standing on legs 
Hot Air Discharge: 400 cubic feet per minute which are integral with the body. Push button 3; 
at N.T.P. control is included with high voltage ignition and : 


an electronic device operates a solenoid valve in 
the gas supply to provide protection against elec- 
trical and gas failure. 

Send for fuller details. As Industrial Furnace Builders we can also supply other equipment for chemical ee 
processing including Portable Hot Air Dryer unit and Gas Burner. 


. Temperature Range up to 400°C. 
Weight of Unit 140 Ib. 


FOUNDRY DRYING 
EQUIPMENT 
and STOVES LIMITED 


BOOTH STREET, BIRMINGHAM 21, phone: SMEthwick 1591-2 grams: Mofustolim, B’ham 21 


Montreal, 9, Canada. Johannesburg, South Africae 
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10 
TILGHMAN’S Dual Swing Table Wheelabrator Plant 


The plant illustrated is a 6ft. Dual Swing Table 
Wheelabrator installed at Messrs. Jarrow Metal 
Industries Ltd. It is engaged in cleaning a 
miscellaneous load of steel castings and the 
cleaning cycle is eight minutes. this type of 
plant enables one table to be unloaded and 
reloaded whilst the other table is under the 
blast stream and each table is capable of carrying 
two tons. 


LESS THAN FIVE TONS 
OF STEEL SHOT 
CONSUMED IN 6 MONTHS 


This plant was installed in November, 1956 and in May, 1957 had not used 
all of the 5 cons of $.460 WHEELABRATOR Steel Shot delivered. 

In the first few wecks of operation the machine was working three shifts 
per day in order to catch up on production, but is now employed on a 
44-hour week only. During five weeks of the early period, 250 tons of 
steel castings were Wheelabrated and maintenance replacements in this 
time amounted to one set of blades and one deflector plate. 


TILGHMAN’S LIMITED BROADHEATH ALTRINCHAM CHESHIRE 


A member of the Staveley Coal and Iron Co. Ltd. Group. 
LONDON OFFICE: | Chester Street $.W.1. 


AGENTS: MIDLANDS.—R. J. Richardson & Sons Ltd., Commercial Street, Birmingham, |. 
SCOTLAND.—Balbardie Ltd., 227, Bath Street, Glasgow, C.2; 110, Hanover Street, Edinburgh 2. 
NORTHERN IRELAND.—Stewort Industrial Services Ltd., 129, Ormeau Road, Belfast. 
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Solid ribbed hot-rolled steel sections re-inforced externally 


enable these boxes to resist the roughest usage for the maximuin 


period... prolonged if a Shakeout Machine is used. SRetiar 
ferling, 


STERLING FOUNDRY SPECIALTIES LTD., BEDFORD, ENGLAND 
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HIGH, LOW and MEDIUM PHOSPHORUS 


CAST IRON PIPES and JOINTS 
MOULDING SAND and GANISTER 


. 
; 
2 


JANUARY 5, 196! 
FOUNDRY T 
RADE JOURN 
AL 


-‘FULBOND’ in semi-syn 
“moulding sands" | 


as a 
pro- 
more 


A semi-synthetic sand is generally regarded 
tural and silica sands, in varying 
portions. For ¢ of work, two OF 
foundry sands .nded together, give much better 
her used separately. This type of 

i natural and 


results than 

sand is a useful comp 

synthetic sands and fits ma here synthetics 
cannot be used. 

c sand increases the flexibility of jobbing 
It should be milled frequently, however, | 
d tends to dilute the strength | 


of the natural sand. Silica sand may be added as 4 
calculated addition, Of by allowing burnt core sand to 
enter the system at knockout. ‘\JLBOND will restore 
the moulding properties as required. | 


Semi-syntheti 
foundry practice. 
as the inclusion of silica san 


ULBOND to be added will depend on: 


The amount of F 
d strength of the na 


tural 


4, The clay content and bon 


base sand. 


9, The proportic 


natural sand, reclaimed 


yns of new 
ca sand. 


moulding sand and new sili 
3, The requisite working moisture. 


4, Milling time. 


The principal 
synthetic sand are 
meability and plasticity and to re 


temper moisture. 


a semi- 
per- 
duce 


advantages of 
to increase 


For aco i 
py of this Brochure please write to: 


THE FULLERS’ EARTH UNION LTD 


A member of The Laport iY?) 


— 
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FOCUS ON ‘FULBON q 

Patteson Court, Nutfield Road Redhill, Surrey 
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Sixteenth century carving 

in the church of St. Peter and 

St. Paul, Drax, of pig playing bagpipes. 
Photograph by Ruth Meyler & F.C. Sillar 


SO MILLION PIGS GO TO MARKET 


In the early days of the industrial revolution manufacturers bagpipes and pigs bladders.) Consequently, when iron 
frequently looked for familiar and easily recognisable from Blast Furnaces was directed into long troughs and 
descriptions of their products. To the countryman from there into short and narrow troughs placed at right 
transplanted into industrial surroundings nothing was angles, a resemblance to sows suckling their appendaged 
more familiar than a pig; a fact which is emphasised by litter led to the description of ‘pig iron’ 

carvings in scores of old churches depicting pigs suckling This series of advertisements illustrates some of the 
their litter, rooting for acorns and playing the bagpipes. ‘ecclesiastical’ pigs and emphasises the 50,000,000 ‘special’ 
(Apparently this last pastime was forsworn by pigs many pigs which Warner and Company have supplied to Iron 
years ago because of unpleasant associations between Foundries producing High Duty Castings. . 


"WARNER WARNER WARNER 


“Pioneers of Refined Piglron’™ 


WARNER & CO. LTD., MIDDLESBROUGH 
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The following Selection is available from stock 
subject to remaining unsold: 


NEW VORTEC STANDARD MODEL CORE 
SAND MIXER: 56lb. capacity: vee belt driven 
from 2 H.P. Motor, 400/440/3/50 cycles supply 


FOUNDRY EQUIPMENT TYPE BM2 SAND 
MILL: pan dia. 6ft. 10in.; capacity approx 
4-tons batch per hour. Under-driven through vee 
belt drive. 


COLEMAN TYPE WT.563C STOCKLESS JOLT 
SQUEEZE STRAIGHT DRAW MOULDING 
MACHINES, load 800lb.; pattern draw 1!2in.; 
size of table 35in. by 24in 


NEW GUYSON SHOT BLAST CABINET, size 
42in. by 30in. by 36in.; complete with dust collector 
and extraction unit wound for 400/440/3/50 cycles 
supply. 


MORRIS TYPE SCREENERATOR, 
motorised for 400/3/50 cycles supply. 


COLEMAN WALLWORK TYPE CN JOLT 
SQUEEZE RAM PATTERN DRAW MOULD- 
ING MACHINE, load 600ib.: pattern draw 10in.; 
suitable for boxes 20in. by 20in. or 25in. by 12in. 


WALLWORK SHOCKLESS JOLT SQUEEZE 
TURNOVER DRAW MOULDING MACHINE, J 
load 300Ib.; pattern draw 9}in.; table 224in. by 
17}in. 


CLIMAX 80E STATIONARY AIR COM- 

PRESSOR, 320 CFM. 100 p.s.i., with 90 H.P. 

Brook motor and starter. 

SHOT BLAST PLANT: RUMBLING BARRELS 

FURNACES : AIR COMPRESSORS AVAIL- 
ABLE FROM STOCK. 


THOS. WARD LTD 


ALBION WORKS SHEFFIELD Phone 2631! 
LONDON OFFICE: BRETTENHAM HOUSE STRAND W.C.2 


15 
= 
ia 
: 
at 
— 
| 


16 FOUNDRY TRADE JOURNAL JANUARY 5, 196! 


FOR INCREASED PRODUCTIVITY 


in THE FOUNDRY — 


Weigh as you charge 


WITH THE 


SALTER 


No. 99 CRANE WEIGHER 


When it’s a big, tough weighing job such as 
weighing metal charges, the Salter ‘99’ saves time 
and labour and speeds production. Accurate 
weight at a glance. Listed in capacities from 

4} to 100 tons, larger capacities to special order. 


“The prime requirements of weighing machines for weighing 
metal charges is that they should be ertremely robust in 
order to withstand the shock loads so often imposed on them. 


This requirement applies even more so in the case of travelling 
scales ... Weighing machines giving their indication on a 
circular dial are very much preferable to the steelyard 


Extract from ‘Foundry Trades Journal’ 


GEO. SALTER & CO. LTD., WEST BROMWICH 


M-W.405 
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# 


LARGER AND FASTER 
THE NEW BULK MELTER — MORGANS 1300 BASIN TILTER 
1300 Ib of Aluminium in the hour! Come and see it 
at the Battersea Test Foundry or ask our Representative to call. 


THE MORGAN CRUCIBLE COMPANY LIMITED, 
NORTON WORKS, WOODBURY LANE, NORTON, WORCESTER. 
Telephone: Worcester 26691. Telegrams: Crucible, Worcester. 


FS3A 


17 
- 
| 
THE CRUCIBLE DEPARTMENT 


18 FOUNDRY TRADE JOURNAL JANUARY 5, 196! 


For man-size jobs 


Crockett Lowe Ltd of Birmingham made this large corebox of 
Araldite epoxy casting resin. It provides an exact replica of the 
original, at a fraction of the cost of a duplicate pattern in wood and in 
a very short space of time. Araldite hardens at room temperatures 
without shrinkage, so that no dimensional allowances are necessary. 
The product is tough, not easily damaged, is unaffected by damp or 
changes of temperature, and needs no particular care in storage. 
Furthermore, modifications can be made economically if required, 
using the same Araldite mixture of resin, hardener and filler. 

May we send you information on the use of Araldite in foundries ? 


Araldite 


Araldite is a registered trade name 


CIBA (A.R.L.) LT D, Duxford, Cambridge. Telephone: Sawston ytd 
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HEPBURN CONVEYOR Co. 
WAKEFIELD 


6’ 0” dia. ‘LK’ Table Shot Blast Machine complete with Touch-up 
Unit together with Dust Collector. 


Pangborn 


SHOT BLAST & DUST CONTROL EQUIPMENT 
ALSO 
VIBRATORY FINISHING MACHINES 


Telegrams Tel Nos 
“CONVEYOR 3695,6.&7 
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CLOTH FILTRATION 


Tornado 
Fischer 
patented 


Tornado-Cyclogal 
centrifugal settlers provide 
extremely low resistance 
to airflow and high 
collection efficiency of 
particles down to 5 microns. 


Solivore 
patented 
wet 
scrubbers 


Hydro 
precipitator 
wet 
washers 


Cyclogal 
high 
efficiency 
low 
resistance 
cyclones 
Cyclogalax 
straight 
through’ 
cyciones 


Standard 
cyclones 


turn to Tornado’ 


For over 60 years, Industry has turned to ‘Tornado’ to settle dust 
and fume extraction problems. Keith Blackman were the first in 
the country to use air extraction as the basis for dust and fume 
exhaust systems. With this record and this experience they are 
the natural choice for your problem. You too, should ‘turn to 
Tornado’ for advice on complete plants or individual equipment. 
There is a qualified representative in every industrial area. 


Keith Blackman Ltd 


Dust and Fume Control Division 
MILL MEAD ROAD, LONDON N17 TOTTENHAM 4522 TA 3691/1063 
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Precision 
The sky’s the limit at Jodrell Bank, and though we at Park & 
Paterson are not concerned with star tracking, that is the} only 
limit to our service and the precision of our products. 


If you’re in the market for non-ferrous ingots to British Standard a 
Specification or special analysis, may we suggest a call,to Park - 
& Paterson? 


INGOT MANUFACTURERS 
MANCHESTER: 
MARPLE, STOCKPORT, CHESHIRE. Telephone: MARPLE 1422-3 is 
GLASGOW: 

PARKHEAD, GLASGOW, Telephone: BRIDGETON 4451-2 
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The types of conveyor Rownson supply 
are almost as diverse as the materials 
and goods they move so easily from one 
place to another. If you have a conveying 
problem that needs a flexible approach 


and a liveli of k backed by 
diverse experience... 


... let Rownson run the rule over it 


A MEMBER OF THE BAKER PERKINS GROUP 
ROWNSON CONVEYORS LTD., Maiden Lane, York Way, London, N.7. 


Telephone: Gulliver 772! Cables: “onveying, London 
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S442 


Does air power it? 


Then Holman make it 


Now what’s the best tool for this job, you ask. 
Pneumatic? Yes. Holman? Undoubtedly. 

Ah, but do Holman make it? 

They do. Holman make pneumatic equipment 
for every project. There’s hardly a job-need 
anywhere they don’t know about—and deal 
with. Mining, shipping, construction— 
wherever tough, fast-working tools can get 
down to the job and cut down the costs. 


* Take your choice—from the widest range of 
air compressors and pneumatic tools in the 
Commonwealth. 


The most reliable in the world. 


Witte now for Catalogue 44/G.P.1 


Air... compressed air... power... Holman 


ve 
Holman Bros. Limi:z¢, Camborne, England; Camborne 2275 and 44 Brook Street, London W.1: Hyde Park 9444 o 
Also in Birmingham - Cardiff - Glasgow - Peterborough - Sheffield Australia - Canada - East Africa - France @ 

HMI6 India * South Africa - Spain - U.S.A. +» West Africa. With Agents and Representatives throughout the world oasee 
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q 


The types of conveyor Rownson supply 
are almost as diverse as the materials 
and goods they move so easily from one 
place to another. If you havea conveying 
problem that needs a flexible approach 
and a liveliness of outlook backed by 
diverse experience... 


# 


... let Rownson run the rule over it 
ROWNSON CONVEYORS LTD., Maiden PERKINS GROUP 


Telephone: Gulliver 772! Cable«: “onveying, London 
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Does air power it? 
Then Holman make it 


Now what’s the best tool for this job, you ask 
Pneumatic? Yes. Holman? Undoubtedly. 

Ah, but do Holman make it? 

They do. Holman make pneumatic equipment 
for every project. There’s hardly a job-need 
anywhere they don’t know about—and deal 
with. Mining, shipping, construction— 
wherever tough, fast-working tools can get 
down to the job and cut down the costs. 

Take your choice—from the widest range of 
air compressors and pneumatic tools in the 
Commonwealth. 

The most reliable in the world. 


now for Catalogue 44/G.P.1 


Air... compressed ai’... power... Holman 


HMI6 


vse 
Holman Bros. Limitz¢, Camborne, England ; Camborne 2275 and 44 Brook Street, London W.1; Hyde Park 9444 as 
Also in Birmingham - Cardiff - Glasgow - Peterborough - Sheffield Australia - Canada « East Africa - France @ 
India * South Africa - Spain « U.S.A, - West Africa. With Agents and Representatives throughout the world eaeve 
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Closing a large mould is easiest on an F.E. Platform Conveyor—the only Mould 
Conveyor which is truly jerk and judder free. We illustrate one of the two long 
Conveyors (each 73 plates 2’ 6” wide x 5’ 0” long) recently supplied toa large auto- 
mobile castings foundry in Australia. The complete installation was supplied by us. 


OVERSEAS COMPANIES: 


&. (NORTH AMERICA) LTD., TORONTO, CANADA 
F, AFRICA) (PTY.) LTD., JOHANNESBURG, 5. AFRICA 


24 

: 
POUNDRY EQUIPMENT (AUSTRALIA) PTY. LTD, SLIZABETH, S. AUSTRALIA 
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... this is proved by the number of leading Companies who install 
F.E. Mould Conveyors to fulfil one of the vital requirements of con- 
tinuous casting. 

F.E. Mould Conveyors have achieved the highest reputation in the 
world for design, performance, reliability and precision movement. 
Only F. E. Conveyors have all the “Star” points! 


* Continuous platform interlocking, machined, dead level 
plates no gaps. 

x Safe and clean operation no metal through to track. 

7 Smoothest, most silent running completely free from 
vibration and ‘ judder ’. 

x No long chain no wheel corners. 

* One hidden drive low power consumption. 

x High load carrying capacity for maximum production. 


British Patent No. 780440. Patents granted or pending in other industrial countries. 


Send for 8-page leaflet No. 141—this gives full technical details, illustrates many 
examples of Mould conveying and typical layouts. 


Fou 


eighton Buzzard, Bedfordshire, Englan« 


EPHONE: AM, FOUNDRY EFPFICIENCY 


LEIGHTON BUZZARD (lines) iGHTOr. — 


| 
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CYLIN DER 
HIGHDUTY 
CASTINGS 


The perfect pig-iron for 
cylinder and high duty cast- 
ings ... free from porosity 
and of high tensile strength. 
Our Technical Staff is always 
ready to assist users and to 
advise with regard to mixtures. 
We cordially welcome your 
enquiries. 


| 


HATHERTON FURNACES BLOXWICH Nr. WALSALL STAFFS. 


TELEPHONE BLOXWICH 76348/9 


~ 


| 
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oe GRADES OF IRON AVAILABLE--For Chilled & Hard Iron Castings & 5 
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A COMPLEAT 
FOUNDRYMAN 
Iv 
of a comprehensive range of better oils with 
specialized service BALTISEED products are 
competitive in price. 
offering the technical experience of vears 
VICTORIA WORKS - WATERSIDE - HALIFAX 
Telephone Ualifax 60661 2 Telegrams BALTISEED Halifax 
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ANNOUNCE THE NEW VERSATILE 
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FURANE BINDER 


VERSATILE—because the truly astonishing characteristics of this new 
Fordath chemical binder can be applied to all these coremaking 
techniques :— 

HOT-BOX TECHNIOUI! 
URSATIL at 2$° with HB CATALYST is used for the 5 second 
curing of blown cores: electrically heated core boxes yield cores ready 


for casting as fast as they can be stripped. 


Al / T 


FURSATIL at 2°, with CS CATALYST gives a free-flowing chemically 
hardening sand with controlled setting times for heavy and complex or: 
cores and moulds. oh: 


FURSATIL at less than 1°, alone, with or without cereal binders for 
desired green-bond, can be used for general core production with a7, 
normal stoving conditions; very low baking cycle times are obtainable 

by catalyst additions. 


WHAT IS FURSATIL ? 


It is a furfurylated amine-aldehyde 
condensation product, formulated 
and manufactured solely by 
Fordath in their West Bromwich 
plant. 


7 is a registered trade name of The Fordath Engineering Company Limited 


Write for advance technical bulletin to 


WHAT ABOUT KNOCK-OUT ? 


Breakdown at casting temper- 
atures is good resulting in 
excellent skin finish on casting in 
grey-iron and non-ferrous metals. 


WHAT IS THE COST? 


Briefly, FURSATIL bonded sands 
cost about | the cost of the 
equivalent resin-coated sand and 
are prepared in normal sand mix- 
ing equipment. A total binder cost 
of 80- per ton of prepared sand 
is an average figure. 


THE FORDATH ENGINEERING COMPANY LTD 


BRANDON WAY, 


Teiephone: West Bromwich 1665 ( 4 Lines) 


WEST BROMWICH, 
Telegrams: Fordath Telex West Bromwich. Telex No: 33415 


STAFFS, 


ENGLAND 
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The ‘CLEAN AIR ACT’ demands 
EFFICIENT dust and grit suppression 


TITA 


WET ARRESTERS 


Designed by the principal Cupola 
manufacturers in the U.K. with 
more than 40 years experience 
and proven practice in all aspects 
of Cupola operation. 


Many Foundrymen think Wet Spark 
Arresters are a recent development 
and because of troubles experienced 
with some installations, usually caused 
through bad design, they tend to 
regard them with suspicion. 


We are proud that FORD MOTOR 
CO. selected TITAN Wet Spark 
Arresters for the 4 TITAN 30 ton 
per hour Hot Blast Cupolas which 
we installed in their new Thames 
Foundry, the most modern in Europe. 


These are illustrated, the second 
Cupola from the left is ‘‘blowing"’ 
—note the complete absence of 
dark smoke, sure proof of efficiency. 


Photo completely untouched 
taken during normal 
operating conditions. 


THE 


CONSIDER THESE ADVANTAGES (ONSIRUC NSIRU 
@ Reduce Maintenance or Replacement O NS RUC] IONA 
of Gutters, Drains and Roof Sheeting ‘IENGINEERING-CO-LTD 


@ Protection of Paintwork, Roof Struc- DesiGNERS & ACTUAL BUILDERS OF EFFICIENT FOUNDRY PLANT 


tures and Coatings, Glazing, etc. 
@ Eliminate Fire Hazards. It’s worth TITANSW#ORKS 
oaching your Insurance Company! TELEGRAMS TELEPHONES 
pany" STRUCTURAL! CHARLE ST. MIDLAND 
@ Improve Working Conditions in Ad- BIRMINGHAM: ]2 4753-4 


jacent Workshops Enamelling Plants. 
Offices. Send for brochure No. 2/3 TO-DAY 


fs 
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“"RELIANCE' 
Heavy Duty 
Steel Wire 
WHEELS 


No 1608 


For Parallel or Taper Spindles 


ideal for 


CLEANING AND BRIGHTENING 
SURFACES OF METALS 


REMOVING SAND AND 
SCALE FROM CASTINGS 


DEBURRING AND DERUSTING 


Sizes ranging from :—1I}’ 
to 8" diameter, to 
wide in -005” to -0124" dia- 
meter wire. 

Wheels supplied in 


stainless steel if required. 


Apply for leaflet No. 
863 C. Please mention 
Foundry Trade Journal 
when writing. 
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ANNOUNCING THE POLYGRAM EIGHT STAR 
CMU Shell Coremaker for jobbing foundries 


Designed to bring all the economic and technical advantages of shell cores into your foundry, the 
latest Polygram CMU Shell Coremaker is the fruit of 12 years of continuous research by the only 
British Specialists in Shell Moulding and Coremaking. Note that the unit construction enables 
you to fit a CMU core blower or oven into your existing layout and to expand it into a full CMU 
Shell Coremaker at your convenience. 


is Features of the Polygram CMU Shell Coremaker 
3 Maximum Versatility 3 Maximum Complexity-of-Core 3 Maximum Quality 3€ Maximum Production 
3% Minimum Handling + Minimum Maintenance * Minimum Skill 34 Minimum Heat 


Designed by Foundrymen—Built by Engineers 
Write NOW for details to: 


olyg ram Casting Company Limited 


SHERNFOLD PARK * FRANT * TUNBRIDGE WELLS * 
THE FIRST NAME IN SHELL MOULDING ENGLAND, _ Telephone: Frant 346¢ 


Serving the foundrymen of tomorrow—today 


St 
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We are privileged to have supplied the 
SANDSLINGERS to the Iron and Steel Foundry. 
Illustrated above is the 3 part arm Stationary 
Type Machine for the production of ingot moulds. 


FOUNDRY PLANT & MACHINERY LTD. 


EGLINTON WORKS, COOK STREET, GLASGOW C.5. SCOTLAND 


Telephone: 
SOUTH 2283 


Telegrams: 
SANSLINGER, GLASGOW C.5 


Sands 
= 
| 


FOUNDRY TRADE JOURNAL JANUARY 5, 196! 


NON-DESTRUCTIVE 
TEST SERVICE 


The comprehensive service avail- 
able from Palmer, supported by a 
Welding advisory service, is avail- 
able to the foundry man, sheet 
metal and plastic fabricator, 
nuclear engineer, indeed everyone 
to whom certainty of soundness is 
essential. 

Included in the techniques and 

facilities available are: 

X-RAY AND GAMMA-RAY SERVICE 
(Test House and Mobile) 
MAGNETIC CRACK TESTING 

FLUORESCENT CRACK TESTING 
ULTRASONIC TESTING 
PRESSURE TESTING 
—AIR AND HYDRAULIC 
LOW TEMPERATURE TESTING 
FILM PROCESSING AND 
RADIOLOGICAL REPORTS 


Palmer Aero Products Ltd 
AERO PRODUCTS DIVISION 


‘ | 
BTR Industries Limited 
4 Penfold Street London N.W 8. 
Telephone: papdington 8822 


MANUFACTURERS of 


AL 


FAMOUS SINCE 1869 


% YOUR ENQUIRIES AND YOUR 
TECHNICAL QUERIES INVITED 


BLACKWELLS METALLURGICAL 
WORKS LTD. 


Thermeta!l House, Garston, Liverpool, 19 
Phone: GARston $80. Grams: Blackwell, Liverpool. 
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Crane handling and weighing - 


in one 


operation 


ELLIOTT-CORY 
CRANE LOAD WEIGHING® 


THIS is an application of the well-known Elliott 4 : 
Electrical load cell weighing system. It can be : ty 
made fully automatic and weighing need not ed 
necessarily interfere with the operation of the ¢ 
crane and makes little demand on the driver eS gaa 


Weight is indicated the moment the load strain 
is taken, either on the scale dial or digital display 
Full data logging facilities are also available 
Accuracy of weighing in accordance with Board ; 
of Trade regulations for crane systems. Board ; fas 
of Trade Certificates Nos. 1105, 1185 and 1217 f 
have been issued in respect of this equipment 
Many industrial and dockside cranes have now 
been fitted with the Elliott-Cory weighing ; 
system, both in the United Kingdom and 5 
Overseas. Send for publications IW2 and 
IW3 giving full details 


Zi 


* Designed by Elliott Brothers Ltd. & Wm. Cory 
& Son Ltd. 


The Elliott Load Cell—basis of an 


entirely electrical weighing system -_ 
without moving parts 


Industrial Weighing Division 


EjLIOTT ELLIOTT BROTHERS (LONDON) LTD 


Century Works, Lewisham, London SE13 TiDeway 1271 


A member of the Elliott-Automation Group Ly 
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Modern Foundry practice demands 


LININGS 
of high- grade and dependable quality 


HIGH ALUMINA REFRACTORIES 
INSULATING REFRACTORY BRICKS AND 
SHAPES, AIR SETTING REFRACTORY 
CEMENTS, ETC. 


SPECIAL “LUMEN” QUALITY 
39/40%, ALUMINA 
A PROVED SUCCESS IN MELTING ZONES 


BEST STOURBRIDGE FIREBRICK QUALITY FOR LARGE STOCKS OF CUPOLA LINING BRICKS 
STACK LININGS AND BLOCKS AVAILABLE FOR QUICK DELIVERY 


You can rely on Refractories supplied by : 


HARRIS & PEARSON LTD., STOURBRIDGE 


_ Velophonce Grtertey Hill 


AB RASIVE “...remarkably versatile...” 
*...absolutely reliable...” 
Users’ reports confirm our 
claim that it is the finest value 
7 on the market. With virtually 
unbreakable cutting wheel 


for maximum safety, 


it is designed for high speed 
cutting of brass, gunmetal, 
phosphor-bronze, aluminium, 


mild steel etc. 
Table 30° x 23”. Rise and fall 
. . spindle leaves table at constant 
ata sensible price height. 3 h.p. or 5 h.p. 1400 rpm 


totally enclosed 3 phase 


3 H P 1 af WHEEL £129 motor. Push button starter. 


Adjustable Vee drive. 


5 H Pp | a WHEEL £144 Sealed in ball races, 


Folder F.A.C. 457 gives full 


5 H Pp 14’ WHEEL £148 details of the table-top 


machine, 


NEW! PULL-DOWN HEAD 
MODEL NOW AVAILABLE. 
Send for folder, P.A.C.1159 


Francis W. Birkett + Sons Ltd. 


CLECKHEATON * VYORKSHIRE * TELEPHONE: 3366-7-8 
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PLE HEE 
Telephone : 


Hyde 3471 


4 
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SEAS) LIM! TED 


FERRO-ALLOYS 


SILICO-MANGANESE 

HIGH CARBON FERRO-CHROME 
LOW CARBON FERRO-MANGANESE 
HIGH CARBON FERRO-MANGANESE 


Sole United Kingdom Se/ling Agent 


MIDGLEY & SON LIMITED 


SPARTAN WORKS, SHEFFIELD 4, ENGLAND 


TELEGRAMS: TELEPHONE 
SHEFFIELD 24112-3 
BRAND V MARK 


Cores bound with ALMARINE core 
oil can be relied on to be faithful 
replicas of the core box and have 
consistent break-down values. 
ALMARINE is economical too. Only 
a small percentage is required to 
provide an even, free-flowing sand mix 


we with long bench life. 


MILLER 


(5 lines) 


ALMA MILLS HYDE CHESHIRE 


Telegrams EMULSION, HYDE 
cos 


N 
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Belliss Ltd 


makers of 


THE 
WORLD'S 
BEST 
COMPRESSORS 


offer a complete range 


Rotary Compressors, 
Vacuum Pumps, Boosters 
100 to 1,000 c.f.m. to 110 p.s.i.g. 
Vacua to 29'7" hg. 
Standard Reciprocating 
Compressors 
500 to 6,000 c.f.m. to 120 p.s.i.g. 
High Pressure 
Compressors 
up to 50,000 p.s.i.g. 


Belliss & Morcom Ltd. are prepared to design 

and build COMPRESSORS and VACUUM PUMPS to 
meet special requirements and to manufacture 
machinery to CUSTOMER'S OWN DESIGNS 


“Have it ‘Belliss’ Built” 


Bellisst-4iMorcom Ltd 


BIRMINGHAM ENGLAND 


London Office: 25, Victoria Street, S.W.1. 


STEAM TURBINES: AIR COMPRESSORS 
VACUUM PUMPS :DIESEL & DUAL FUEL 
ENGINES-STEAM ENGINES:-CONDENSING 
PLANTS“ARCA' AUTOMATIC REGULATORS 
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Speedy and efficient handling gives 

you a really first class delivery on 

all types of metal ingots. Years of 
experience in the manufacture of 

ingots, plus the knowledge of our 
customers particular requirements 

enables us to meet any individual 
demand. 


IN BRASS, GUN METAL 
& PHOSPHOR-BRONZE 


HENEAGE METALS LTD. 


Heneage Street, Birmingham 7. 
Telephone ASTon Cross 1177/8. 


| 
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Special Announcement... 


TO ALL FOUNDERS OF BRASSES 
GUNMETALS AND BRONZES 
OF ALL TYPES... 


Do you wish to improve the SKIN FINISH 


you are now obtaining ° 


If your answer is YES then you need— 


Gs. VM. PAINT 


For Moulds and Cores 


in two varieties 


SUPPLIED AS A POWDER FOR PLEASE WRITE OR RING FOR FREE 
MIXING WITH EITHER SPIRIT OR SAMPLES AND ANY MORE 
WATER.... INFORMATION YOU MAY REQUIRE 


BRITISH FOUNDRY UNITS LTD. works 


Telephone No. 4157 
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THE LOGICAL CHAIN OF EVENTS 
| 


DUN AIOE 
MORE AND MORE FOUNDRY MANAGERS 
ARE TURNING TO FOUNDROL CORE OILS TO HELP 
PRODUCE INTRICATE CORE ASSEMBLIES 


Group of iron castings and associated core assemblies 


produced by WEST YORKSHIRE FOUNDRIES 
LTD LEEDS using— 


FOUNDROL C31A CORE OIL 


FOUNDRY SUPPLIES 


HARBOROUGH CONSTRUCTION CO-LTD-MARKET HARBOROUGH 
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ANALYSIS 


FOUNDRY TRADE JOURNAL 


foundry pig iron 


This iron is machine cast and 
customers special requirements 
can be met within the limits of 
analysis shown. 

It is particularly suitable for the 
Automobile Industry and for all 
High Quality Castings. 


Total Carbon 3°4°, min. 
Silicon 2°0—4'5", 
(in ranges of *5°.) 


Manganese 0°7—1°1°, 
Sulphur 0°05°,, max. 
Phosphorus 0.25 max. 


A free and confidential metallurgical service is 


TELEPHONE: ILKESTON 2161 offered to customers in all aspects of foundry 


practice and technique. 


THE STANTON IRONWORKS COMPANY LIMITED NEAR NOTTINGHAM 


if 
\ 
(i 


BRITISH MOULD 


= 
éd 
4 
4 
2 


JANUARY 5, 196! UNDRY TRADE URNAL 


sures 
castings 


confident that more research and technical 
developm e into Feedex than into iny other 


exothermic Materiafon the market and the ever increas- i 


\ 
ing demand proves fits superiority. \ 


FOUNDRY SERVICES LIMITED 
DRAYTON MANOR + TAMWORTH - STAFFS 


Telephone: Tamworth 1000. Telegrams: Kuprit, Tamworth 


Registered Trade Marks 


| 
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this should have a 
PROMINENT 


LOW PHOSPHORUS 
FOUNDRY & HEMATITE PIG IRON 


BAIRDS & SCOTTISH STEEL LID 


SALES OFFICE: 168 WEST GEORGE STREET, GLASGOW, C.2. 


Gartsherrie Iron Works, Coatbridge, Lanarkshire Clippens Lime Works, Loanhead, Midlothian 
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efficienc 


for BATH 
MAKING 


Photograph published by 
courtesy of BRITISH BATH 
CO. LTD., Greenford. 


Photograph shows : 


Large storage hopper 
with rotary table feed- 
ing new sand toa bucket 
loader, which in turn, 
charges a 3F size Mix- 
Muller—batch capacity 


Sole Licensees and Manufacturers for the British Empire 


(excluding Canada, Australia and New Zealand) of the 
Simpson Sand Mixer. LT 
HALIFAX - ENGLAND 


LIMITED 


Telephone : Halifax 61245/6/7/8 Telegrams : August, Halifax 
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Thoughts on Exports 


Mr. Frank A. Hurst, chairman of Samuel Osborn & Company, Limited, 
well expressed the feelings of many foundry owners when he addressed the 
annual shareholders’ meeting of his group of companies. He was referring 
to what he called unfair criticism by members of the Government and others, 
Suggesting that generally speaking, managements and sales executives of 
some companies neglect export trading and have “ lack of vision.” In the case 
of Osborn’s, no fewer than 21 overseas countries had been visited during 
the year. Instead of direct exports, more frequently it was better business, 
he said, for founders to supply castings to home machinery and equipment 
builders, who, in turn, exported finished goods and plant to bring in much 
foreign currency. An outstanding example which comes to the writer’s mind 
is that it 1s preferable to export razor-blades rather than steel strip for their 
manufacture. 

Well remembered is an earlier exhortation by a Minister of the Crown that 
directors themselves should go abroad and sell. In one case the challenge 
was taken up by a firm and nearly the whole directorate—five in all—decided 
to cover the five continents. Trade was bad and the results of their voyaging 
were poor. If they had stayed at home, their travelling expenses would at least 
have gone some way towards the firm’s paying a modest dividend. For many 
businesses, especialiy the smaller ones, foreign sales missions by directors are 
too much of a gamble to undertake lightly. 

Mr. Hurst also pointed out the banal effect of the decrying by politicians 
of the efforts being made by British executives and industry as a whole. First, 
there was the impact on the working staff of a concern, who might be given the 
impression that the firm’s management was inefficient. Second, there should be 
borne in mind the reprinting of such expressions of opinion in the foreign Press, 
resulting in the readers losing faith in the ability of the British to give service 
and to supply high-quality goods. Fortunately, at this same time we read of 
an opinion expressed by an American to his countrymen that the increase in 
imports into their country was not so much on lower price but because of 
better design and quality. Remarks such as this to some extent neutralize 
depreciatory comment by some British politicians, and help to re-establish 
the worth of British products in the export market. As a rule persons in high 
office who may feel called upon to make statements about industry should 
accept the dictum that what is true about one section is almost certain to be 
untrue of another; such is the nature of things. They ought then to confine 
themselves to comment on subjects of which they know the parameters. There 
are cases when silence may indeed be golden! 
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Forthcoming Events 


JANUARY 9 
Institution of Production Engineers 


Sheffield graduate section: “Grindimg Wheels 
Application,” by C. Perrett, 6.30 p.m., at 
Lecture Theatre, Hoyle Street, Sheffield. 


and their 
the BISKA 


Institute of British Foundrymen 


Sheffield branch: “ Pattern Equipment for Shell Moulding,” 
by E. C. Rowen, 7 p.m., in the Technical College, Pond 
Street, Sheffield 

JANUARY 10 
Institute of British Foundrymen 

Slough section: ‘“ Coremaking Modern Methods and 

Machinery “ Brains Trust” with . Fallows, J 


Harvey and R. Sutcliffe serving on the panel, 7.30 p.m., 
in the Lecture Theatre, High Duty Alloys, Limited, Siough 

Stoke-on-Trent section: “My Hungarian Tour,” by Mr. A. 
Parkes, 7.50 p.m., at the Stipendiary Court Room, Hanley 
Town Hall 


JANUARY 
Manchester Metallurgica! Society 
“Modern Methods of Metallurgical Analysis,” by K. M. Bills 
6.30 p.m., at the Manchester Literary and Philosophical 
Society, George Street, Manchester. 
Institution of Production Engineers 
Liverpool section: “ Recent Developments in the Soviet 


Union,” by Dr. D. F. Galloway, 7.30 p.m., at the Liverpoo! 
International Library, William Brown Street. 


Institute of British Foundrymen 
section: Technical film show: “The Making 


Heat-treatment and Properties of Steel, 
College, St. Mary's Street 


Southampton 
Structure, 


7.30 p.m., at the Technical 


West Riding of Yorkshire branch: “Co-operation and Co 
ordination between Patternshop and Foundry,” by E. H 
Beech and N. Bradshaw, 7.30 p.m., at the Bradford 


Institute of Technology 


Con bustion Engineering Association 
‘Choice of Oil-burning Equipment,” 10.0 for 
at 2 p.m.. discussion on “ Prevention of 
Meeting to be held at the Royal 
Street, Edinburgh. 


Discussion on the 
10.30 a.m., and 

Acidic-smut Emission.” 

British Hotel, 20, Princes 
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JANUARY 12 
Institution of Plant Engineers 
Glasgow branch: ‘ Factory Construction from the Planning 


Aspect,” by W. Underwood, 7.15 
Building Centre, 425, Sauchiehall 


p.m., at the Scottish 
Street 
Institute of Metals 
“ Metallurgical Research at High Pressures,” by Dr. J. EB 
Hilliard, 6.30 p.m., at 17, Belgrave Square, London, 8.W.1 
Institution of Production Engineers 
North-east branch: “ Fire Prevention im Factories,” by a 
fire prevention officer, 7 p.m., at Roadway House, Oxford 


Street, Newcastle-upon-Tyne. 
Institute of British Foundrymen 
Beds. & Herts. section: Film evening. Details from secretary 


JANUARY 13 
Institute of British Foundrymen 


Bristol & West of England branch: “ Production of Aluminium 
alloy Castings,” by P. M. Slingsby, 7.30 pm., at the 


Royal Hotel, Bristol. 
Tees-side branch: “ Problems im the Calculation of Feeding 
head Snelson, 7.30 p.m., at the 


Dimensions,” by 
Teesdale Hall, Head 
Thornaby-on-Tees. 


Wrightson & Company, Limited 


Institute of British Foundrymen 

Newcastle and district branch: “ High-duty Iron Castings,’ 
by D. Crooks, 6 p.m., at the Rutherford College of Tech 
nology, Northumberland Road. 

Scottish branch: “ Brains Trust,” 3 p.m., at the Roya! College 
of Science and Technology, George Street, Glasgow 

West Riding of Yorkshire branch: Dinner/dance, 6 
7 p.m., at the Midland Hotel, Bradford. 


Latest Foundry Statistics 

Tronfounding: The Council of Ironfoundry Associa- 
tions states that the census of employment taken on 
October 29, 1960, showed that 131,132 were at work 
in iron foundries in the United Kingdom on that 
day. It is 171 fewer than on October 1. 1960, but 
5.531 more than a year earlier. 


Mr. E. V. Smatt has been elected to the board of 
Blaw Knox, Limited. 


Patternmaker M.P. 
revisits A.E.I. 


The photograph shows, on the 
extreme right, Mr. E. Smith, MP 
for Stoke-on-Trent south, on his 
recent visit to the Trafford Park 


works of Associated Electrica) 
Industries Limited. Mr. Smith 
returned to his bench in_ the 


patternshop to hand over to some 
of his former colleagues the tool 
chest he left there 25 years ago, 
when he was elected to Parlia- 
ment. The chest and tools, still 
in excellent condition, are being 
sold among the apprentices and 
the proceeds will be donated to 
the Works Benevolent Fund. Mr 
Smith worked in the patternshop 
from 1911 to 1935. Grouped with 
Mr. Smith are Mr. E. H. Beech. 
superintendent of the iron foundry 
and patternshop, Mr. G. Symes, 
foreman, G. Caldwall and §S 
Miller, patternmakers, Mr. A 
MacDonald, shop steward, and 
Mr. N._ Bradshaw, assistant 
superintendent. 
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Technical Control of Welding in the Steel Foundry* 


By M. G. Hipkins, B.Sc., A.M. 


Despite notable advancement in recent years, the foundry industry 

is not yet able to produce large and complicated steel castings which 

are always free of defects, and for this reason, welding is accepted 

as having an important part to play in the manufacture of such castings. 

In sections of this paper, the various stages in carrying out a welding 

repair or cast/weld fabrication are discussed, and notes are included 
on the various welding processes available. 


Today, more than ever before, engineers and 
designers are demanding industrial materials of 
improved quality and increased strength. In order 
to meet these demands, the casting industry has 
realized that greater emphasis has to be placed on 
rigid technical-control, not only in melting pro- 
cedures, but also during all the associated operations 
which have to be undertaken before the casting is 
finally despatched to the customer. Unfortunately, 
modern foundry practice, despite great technical 
advances, is not yet able to produce large and 
complicated steel castings which are always defect 
free. Defects, such as shrinkage, cracks or cavities, 
porosity, and areas of severe segregation, are always 
liable to occur and, for many years, the accepted 
method of rectifying such defects has been by 
welding. 

It has been said, with some degree of truth, that 
the success of the foundry art is indicated by the 
amount of welding which ts carried out and, for this 
reason, some foundrymen are of the opinion that 
the less said about welding the better. However, the 
number of foundrymen taking this view today is 
rapidly decreasing, and welding is accepted as having 
an extremely important part to play in the manu- 
facture of top-quality steel castings. To play its full 
part, welding must be carried out under strict 
technical contro! and modern welding techniques 
must be used. Indeed many of the larger foun- 
dries, particularly in the United States, now consider 
welding as a separate department and no longer use 
any odd corner of the foundry in which to under- 
take the welding operation. 

Applications of Welding 

The réle of welding is two-fold; first, for the 
repair of defects occurring during the manufacture 
of the castings, and, second, in the fabrication of 
composite structures. Undoubtedly, more welding is 
carried out to rectify defects than in fabricating 
composite structures, although the advent of electro- 
slag welding has paved the way for startling 
developments in the field of casting fabrications. In 
the USSR composite fabrications exceeding a 
gross weight of 250 tons are being undertaken, and 
the advantages of such a practice will be obvious. 

Irrespective of the use to which welding is to be 
put, the final product will be only of satisfactory 
quality provided that the foundry is aware of the 
* Paper presented at the British Steel Castings Research Association's 
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need for rigid technical control over whichever 
welding process is employed. It is not sufficient 
merely to have competent welders, although this is, 
of course, a necessity. Success in welding will be 
obtained only if the art is thoroughly understood 
and controlled by the management, as there are 
many technical decisions to be made, particularly 
when the casting is of complicated form or in a 
special alloy 

In the following sections, the various stages in 
carrying out a welding repair or fabrication are 


discussed, together with the available welding 
processes. 
Training of Welding Operators 
The extent of the technical control applied 
will depend on the experience of the welder. It must 


be assumed that he is capable of first-class work 
and, accordingly, that instruction in the techniques 
of depositing weld metal is not necessary. However, 
it is essential that he should be made to realize the 
important réle of welding in the production of a 
satisfactory casting; that he is not there as a 
“necessary evil” merely to cover over the defects 
that have unfortunately occurred. It must be clear 
to him that supervision and management appre- 
ciate his skill and the importance of his rd6le. 
Welding operators are starving for technical guid- 
ance; they usually have no access to the laboratory 
or test house and consequently the necessary in- 
struction must be given by supervision 


Advisability of Repair 

Casting defects which can be repaired by 
welding are wellknown to foundrymen and have 
been described in foundry literature. It is out- 
side the scope of this paper to describe these defects 
but, as a preliminary to welding any defect, it is 
necessary to ask certain questions: (a) How did the 
defect arise? (b) What is the chemical composition 
of the steel? (c) What is the service use of the 
casting? and (d) what welding process is to be used, 
and are special procedures required? 

The answer to the first question may indicate that 
the defect had resulted from moulding or casting 
practice or from a pattern imperfection, and if the 
necessary remedial action is taken, repetition will be 
avoided. A knowledge of the chemical composition 
of the steel is of prime importance as this will 
govern the type of filler metal and the degree of 
pre- or post-heating employed. The service duty of 
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the casting needs equal consideration. For example, 
if the casting is a sprocket in a 0.40 to 0.50 per cent. 
carbon steel, the teeth of which are to be flame- 
hardened, it would be totally unsuitable to repair a 
defect which occurred on a tooth with a mild-steel 
electrode, which would not react to flame-harden- 
ing. In fact, the knowledge of the service use may 
rule out completely the success of any welding 
repair. Clearly, the chemical composition of the 
casting will, to a certain extent, dictate the welding 
process used, but the design of the casting may con- 
trol the procedure. If the casting will withstand 
the contractional strain of the weld metal without 
fracture or distortion, large passes may be deposited 
with economic advantage. On the other hand, 
welding with large electrodes may cause cracking 
and distortion, particularly if a balanced welding 
procedure cannot be employed because the weld is 
accessible from one side only. It must also be borne 
in mind that, in order to avoid cracking in high- 
carbon alloy-steels, it may be necessary to use an 
austenitic weld-metal. In these cases, an incorrect 
welding procedure may lead to severe dilution of 
the weld metal by parent metal, resulting in areas 
of the weld metal becoming martensitic. The 
marked brittleness of these areas may persist even 
after prolonged heat-treatment. 


Preparation for Welding 


There are numerous methods of preparing a 
casting for welding: for example, grinding, flame 
or Arcair gouging, chipping or machining. The best 
method by far is machining, but this if often difficult 
to apply and is the most expensive, so it is probably 
least commonly used. Chipping with a pneumatic 
chisel is widely applied, but a word of warning 
is mecessary. It is very easy to imagine that a 
defect has been removed when, in fact, it has only 
been hidden by flowing the metal over with the end 
of a chisel which has become blunt. In certain cases, 
it is essential to test with etchants, penetrant dyes, 
or magnetic methods, in order to ensure that com- 
plete removal of the defect has been achieved. 

Where defects extend right through the wall of a 
casting, preparation should be made from both 
sides. The preparation produced should be sym- 
metrical about the centre of the section thickness 
so that a balanced welding procedure can be 
employed and the building up of high local-stresses 
during welding avoided. 

Whichever method is used to prepare the casting, 
it must be remembered that two objects are to 
be achieved. First, to remove completely the defect 
and, second, to make the weiding as easy for the 
operator as possible. The angle chosen will depend 
on the welding process used, but, in general, for 
manual welding with stick electrodes, an included 
angle of not less than 80 deg. should be aimed at. 
However skilful a welder may be, a satisfactory 
weld cannot result from an incorrect preparation. 
Too often economic considerations alone are 


allowed to determine the amount of metal to be 
It is right that the cost of carrying out a 
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repair should always be kept as low as possible, but 
this fact must never be allowed to jeopardize the 
ultimate success of the welding operation. 


Welding Operation 
Effects of Welding 

Before discussing the actual welding of the pre- 
pared casting, the undesirable effects that the weld- 
ing may have on the casting and the way in which 
these may be avoided or kept to a minimum are 
considered briefly. The veak temperature in arc 
welding is highly localized and this results in a 
steep temperature-gradient between the molten 
weld-metal and the base metal a very short dis- 
tance away. The rapid cooling of the weld metal 
and the heat-affected zones of the parent metal 
by the mass of adjacent cold material causes the 
formation of a wide variety of structures and of a 
very complex stress-system. The principal effects 
of the welding thermal cycle are:—{a) The pro- 
duction of weld-hardened zones in the parent 
material immediately adjacent to the fusion zone, 
the level of hardness depending on the carbon 
content of the steel; (b) the formation of thermal 
stresses which may, in turn, lead to cracking, and 
(c) the distortion which inevitably occurs, par- 
ticularly when a large volume of weld metal is 
deposited. 

In addition to these three effects, which are in a 
sense interdependent, there is the problem of 
porosity. This is caused by entrapped gases, which 
can originate from the breakdown of constituents 
in the flux coating of the electrode or from moisture 
picked up by the electrode coating prior to use. 
Gases may also be released by the reaction of 
elements, notably sulphur, in the parent casting, 
and the effect of this element can be very serious 
when welding in an area of the casting prone to 
Segregation. Porosity also results from welding 
over entrapped sand or other contaminants, such as 
grease, dirt, etc., which may have been introduced 
into the joint during or after preparation. 
Preheating 

It is clearly possible to minimize all four of these 
effects by slowing down the heating and cooling 
rates associated with the welding thermal-cycle. 
This can be achieved by preheating and by con- 
trolling interpass temperatures. Preheating will 
reduce the temperature gradients and result in a 
slower cooling-rate, thus encouraging the austen- 
itic transformation to occur at higher tempera- 
tures and avoiding the formation of martensite in 
the weld-hardened zones. Additionally, the slower 
cooling-rate will also lower the internal stresses 
set up in the area of the weld during cooling and 
thus lessen the tendency for cracking and distor- 
tion. Another important effect of reducing the rate 
of cooling is that more time is available for the 
entrapped gases to escape, which will have a 
marked effect in cutting down porosity, and, in the 
case of low-alloy steels, reducing the cold-cracking 
tendency, which has been shown to be strongly 
influenced by hydrogen. : 

From the foregoing, it will be appreciated that 
the temperature of preheating is exceedingly, im- 
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portant and must be chosen with care. Clearly, it 
should be as low as possible because of cost, and 
also because with preheat temperatures in excess 
of 200 deg. C., the protection of the welder poses 
difficulties. The most important factor, however, 
governing the preheat temperature is the chemical 
composition of the casting. Steels low in carbon 
and alloy content require little or no preheating as 
they do not harden excessively. In general, if the 
carbon content is below 0.30 per cent. in plain 
carbon steels, preheating is unnecessary. Pre- 
heating temperatures between 100 and 200 deg. C. 
are required for castings having a carbon content 
of up to 0.50 per cent. and where the alloy content 
is also high, temperatures of up to 350 deg. C. may 
be required. 

The size and shape of the casting, together with 
the size of the repair, also control the preheat 
temperature. In general, the greater the cross- 
section of the casting, the higher the preheat tem- 
perature. Also, complex castings consisting of 
both thin and thick sections merit special considera- 
tion as the thinner sections will cool faster, which 
can lead to severe internal stress and the likeli- 
hood of cracking. As the main object of preheat- 
ing is to retard the cooling rate, it is essential that 
the casting be protected from draughts and, in 
special cases, it may be necessary to build a tem- 
porary protection round the casting or furnace 
cool using a programme controller. 

Infrequently tack-welding is a necessary pre- 
liminary to the welding proper and this should 
never be undertaken without preheating. The 
quenching effect of the mass of cold metal is 
immense and it is highly probable that cracking in 
the heat-affected zones, or weld metal, will occur, 
even in plain carbon steels with less than 0.25 per 
cent. carbon, where small tack welds are used. 
For similar reasons, the welders should never be 
permitted to strike their arcs on the cold casting. 

Whenever possible, preheating should be carried 
out by treating the entire casting in a furnace, thus 
enabling accurate temperature-control to be 
achieved and temperature gradients avoided. Local 
preheating by means of gas torches may have to be 
employed, but while this is successful in retarding 
the cooling rate in the area of the weld, it may 
introduce large stresses adjacent to the heated area. 
The initial preheat should remain on the casting 
until welding is completed. In small compact cast- 
ings, the welding heat may maintain the preheat 
temperature or even raise it locally. The interpass 
temperature must be controlled so that it never 
exceeds the initial preheat temperature by more than 
100 des. C. If the welding heat is insufficient to 
maintain the desired degree of preheat, it may be 
necessary to supply additional heat by locally 
heating with gas torches or by heating the entire 
casting in a furnace 
Choice of Method 

Three factors must control the selection of the 
welding method used. These are: (a) Cost, (hb) rate 
of deposition, and (c) metallurgical quality of the 
deposit. The most important of these is metal- 
lurgical quality, and if more than one method 
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provides this, then it is necessary to weigh the high 
deposition rates (<20 lb. per hr.) of the semi-auto- 
matic methods with high material and operating 
cost against the comparatively cheap method of 
manual welding with covered electrodes, having a 
deposition rate of <5 Ib. per hr. Semi-automatic 
welding methods are comparative newcomers to 
foundry welding practice, but their use is increas- 
ing, and an investigation carried out by a large 
steelfoundry in Canada showed savings of over 
50 per cent. when comparing these methods with 
manual welding using covered electrodes in the 
repair of a heavy steel casting On the other 
hand, the advent of the iron-powder electrode has 
increased the deposition rate which can be achieved 
with covered electrodes (<10 Ib. per hr). 


Methods of Welding 


Metallic Arc Welding with Covered Electrodes 

More than 90 per cent. of welding carried out 
in steel foundries to-day is by metallic arc using 
covered electrodes and, in spite of the growing 
interest in semi-automatic methods, this state of 
affairs is likely to remain with us for many years 
to come. Many types of electrodes are available 
and wherever possible an electrode should be 
chosen which will deposit weld metal having a 
similar chemical composition to the casting being 
welded. 

The quality of welds on alloy steels has been 
greatly improved over recent years by the judicious 
use of low-hydrogen electrodes. However, their 
greatest drawback is the susceptibility of the coat- 
ings to moisture. If porosity and cracking troubles 
are encountered when using low-hydrogen elec- 
trodes, it will usually be because the electrodes 
have been stored under unsatisfactory conditions, 
resulting in moisture pick-up in the coating. The 
electrodes should be stored in a cabinet maintained 
at a temperature of 120 deg. C. and opened packets 
should never be left lying around the shop floor 
for any length of time, the welder only being issued 
with sufficient rods to complete the job in hand 

Considerable savings are possible by the use of 
iron-powder electrodes, i.e., electrodes which have 
coatings loaded with considerable amounts of iron 
powder. It is claimed by the manufacturers that 
welding speeds are doubled by the use of these 
electrodes in comparison with the usual rutile- 
coated type. Recent work by the Author has, in 
general, confirmed these claims, as is shown by the 
results given in Table 1. As a result of the iron 


TABLE 1 Deposition Rate of lron-powder and Rutile ited Electrodes 
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Electrode size 
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powder in the coating, the outside diameter of 
iron-powder electrodes is greater for a given gauge 
of electrode than for the normal rutile-type, and 
this may mean that, in order to weld satisfactorily 
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at the bottom of a prepared groove, a smaller gauge 
of electrode has to be used; this can reduce some 
of the advantage claimed. 

Low-hydrogen iron-powder electrodes are also 
available for both carbon and low-alloy steels. 
These electrodes have both the advantages and 
disadvantages of the individual types. 

Manufacturers indicate the recommended current 
ranges for their electrodes on the containers, and 
these currents should be followed. The ranges 
are usually wide and the higher currents should 
be used for straightforward downhand welding, 
while those at the lower end of the range should 
be used for positional welding, or where careful 
control of the weld metal is needed. 

Experienced welders can usually be relied upon 
to select the appropriate current, but a tendency 
to use the higher currents in order to increase out- 
put may occur and must be stamped out if poor- 
quality welds are to be avoided. This tendency 
is One objection to the application of piece rates 
to welding repair. 


Tungsten Inert-gas Arc Welding (TIG) 

The inert-gas arc welding process consists of an 
arc maintained between the base metal and a tung- 
sten electrode surrounded by an inert-gas atmo- 
sphere, filler rod being fed into the weld pool after 
the manner of oxy-acetylene welding. The inert- 
gas can be either argon or helium, the former 
being almost exclusively used in this country. The 
purpose of the inert-gas atmosphere is to shield 
the weld pool from the atmosphere thus preventing 
contamination by oxygen and nitrogen. It is often 
erroneously thought that the shielding gas acts as 
a flux, but this is not so. The gas is inert and 
merely prevents contamination of the weld pool 
taking place: it will not remove contamination 
which is present in the prepared groove before 
welding commences. Accordingly, if the full ad- 
vantages of the method, viz., denser and cleaner 
weld-metal, are to be achieved, meticulous prepara- 
tion prior to welding is a necessity. 

The cost of TIG welding is relatively high and 
its use is normally confined to special applications 
where it is essential to have a weld metal of match- 
ing composition and no coated electrode is avail- 
able. The foundry will then produce a cast weld- 
ing-rod which can be used to make homogeneous 
repairs on castings that would otherwise have to 
be scrapped. TIG welding has also been used for 
modifying patterns in aluminium or magnesium 
alloys, but with these materials, alternating current 
with super-imposed high-frequency is recom- 
mended, instead of direct-current electrode nega- 
tive used for welding stee!. This process should 
not be used for welding incompletely “ killed ” 
steel, as the gases given off during welding interfere 
with the welding process and can result in porosity. 
Vetal Inert-gas Arc Welding (MIG) 

The metal inert-gas arc welding process comprises 
a coiled filler wire which is automatically fed as a 
continuously consumable electrode surrounded by 
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an inert-gas atmosphere. Wires are available of 
from 0.035 to #-in. dia. and are obtained already 
coiled on spools. The process may be fully auto- 
matic or semi-automatic, the latter, using the 
larger diameter wire, being most suitable for 
foundry application. Deposition rates with the 
MIG process are up to four times greater than 
those obtained with coated electrodes (>16 Ib. 
per hr., as compared with 4 to 5 lb. per hr.). 
This process is particularly suitable for the repair 
of large castings when appreciable quantities of 
deposited weld metal are required. The shielding 
gas for MIG welding is usually argon, with small 
amounts (1 to 5 per cent.) of oxygen to stabilize 
the arc. This mixed gas is normally referred to 
as “ Argonox.” The consumption of gas is high 

45 cu. ft. per hr. minimum—and hence the process 
is expensive to operate except for special applica- 
tions involving materials such as stainless steel.” 

Carbon dioxide, which is much cheaper than 
“ Argonox,” is now being used successfully as a 
shielding gas for the fabrication of wrought mild 
steel and the so-called CO, bare-wire process is just 
breaking into the field of steel-casting repair and 
fabrication. 

It should be noted that the intensity of radiation 
from the arc is much greater with MIG welding 
than with normal arc-welding processes and special 
welding screens are necessary. 


Submerged-arc Welding 

In the submerged arc process, a layer of granu- 
lated flux completely surrounds the arc between 
the bare-wire electrode and the job. Since the 
arc is covered by a flux blanket, the operator 
does not need a welding screen and, of course. 
cannot observe the arc during welding. The coiled 
electrode-wire is fed continuously through a nozzle 
from a reel, while flux is gravitationally supplied 
from a flux hopper around the arc. The action 
of the flux is twofold—in addition to shielding the 
weld metal from atmospheric contamination and 
cleansing of impurities, it can be used to impart 
alloying elements to the deposit. A submerged 
arc flux is available from one supplier, which can 
be mixed to provide weld metal of any desired 
composition when used in conjunction with a filler 
wire of standard composition. Fully-automatic 
and semi-automatic equipment is available, the 
latter being most suitable for foundry applications 
It is possible to deposit up to 20 Ib. of metal per 
hr. using currents of 700 amp., and this process 
is probably the most economical means of making 
extensive repairs on carbon cr low-alloy steel cast- 
ings. 
Electro-slag Welding 

No list of available welding processes would be 
complete without mention of the electro-slag pro- 
cess. Originally developed in the USSR some 1!2 
years’ ago, this process differs from the conventional 
arc-welding processes in that there is no arc once 
welding equilibrium has been established. The heat 
necessary to melt the electrode wire and fuse the 
sides of the parent metal is derived from the 
passage of current through the electrically-con- 
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ductive molten slag. Welding has to be carried 
out in the vertical or near vertical position, water- 
cooled copper shoes being used to retain the 
molten metal and slag bath. The shoes are con- 
nected to the carriage of the welding machine 
which moves up the seam as welding proceeds. 
In short, the process is like continuous casting. 
Equipment is available which will weld material 


Fic, 4,000-ton press-frame fabricated by 


electro-slag welding 


up to 20-in. thick in one pass and, in the USSR, 
it is widely used in the field of casting fabrication. 
The process is clearly unsuitable for the repair of 
normal casting defects. The principle of eletro-slag 
heating has been applied in the USSR to the feeding 
of ingots and encouraging results have been 
obtained. In this application, non-consumable 
graphite electrodes are used instead of filler wires.‘ 

In the past, oxy-acetylene welding, carbon-arc 
welding and “ Thermit” welding have been used 
in the repair and fabrication of steel castings. 
These processes, however, find little application 
today, except in isolated cases. 


Post-welding Treatment 
Most castings in plain-carbon and low-alloy 
steels can be allowed to cool in still air after weld- 
ing. However, with certain materials, such as the 
5 per cent. Cr/Mo steel, it will be necessary to 
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retard the cooling rate, and this is best carried out 
by furnace treatment immediately welding is com- 
pleted. If cold cracking is to be avoided, the 
welding heat must not be allowed to escape from 
the casting before the post-weld heat treatment is 
given. With the possible exception of some low- 
carbon unalloyed steels, all castings should be 
given some form of post-weld heat-treatment. 
This may range from stress-relieving in the tem- 
perature range 600 to 650 deg. C. to a full normaliz- 
ing treatment at 830 to 880 deg. C., or even the 
specified quench and temper. Any of these treat- 
ments will be effective in reducing the residual 
stresses to an acceptably low value as well as 
eliminating the well-hardened zones. 

In deciding the type of treatment to be given, 
attention must be paid to the effect of the heat- 
treatment on the properties of the weld metal, as 
distinct from the heat-affected zones or unaffected 
base steel. In general, electrode deposits are lower 
in carbon than the castings being welded, and, in 
spite of the dilution which occurs when welding, 
the deposited weld metal is also lower in carbon 
than the casting. In order to compensate for the 
lower carbon-content, the manganese and silicon 
contents of the welding electrodes are frequently 
higher than in the castings, and this serves to give 
the weld metal mechanical properties in the as- 
deposited condition which match those of the cast- 
ing. Post-welding heat-treatments, other than 
stress-relieving at 600 to 650 deg. C., can result in a 
marked lowering of the mechanical properties of 
the weld metal, this effect being particularly marked 
with the so-called high-tensile electrodes (Table 2). 
TABLE2 ffe f ma VMechan erties Lowo-hudrogen 
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Under exceptional conditions, it may not be 
possible even to stress relieve a casting after welding 
and, in these circumstances, peening may be con- 
templated as a method of obtaining mechanical 
stress relief. It is also claimed that peening mini- 
mizes distortion. There is no doubt that deep inter- 
pass peening does result in a degree of stress relief, 
but the procedure is so prone to abuse, resulting 
in weld metal cracking, that it is best avoided. 
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Equipment and Supplies 
Sand-cooling Plant 


The advent of air-hardening and CO, processes in 
coremaking have introduced the problem of obtaining 
a continuous supply of cold dry sand in foundries, 
but Parker Mitchell Engineering Company, Limited, 
Thornliebank Industrial Estate, Glasgow, claim to have 
overcome difficulties with new plant developed. The 
generally-accepted method of obtaining a supply of 
cold dry sand is by the application of heat to the 
wet sand in a rotary or static drier to drive off 
moisture, followed by cooling in a water-jacketed drum 
or leaving the sand to cool naturally in atmosphere. 
Application of heat is quite simple. Conversely, when 
cooling is required, normal cooling-media (water or 
air) are usually limited to ambient temperatures. 
It is clear, however, that to utilize fully either of these 
mediums and accelerate cooling as far as possible, 
it is necessary to separate the sand grains and bring 
them into complete contact with the heating or cool- 
ing medium, thus facilitating maximum heat-transfer. 
Water-cooling was rejected as impracticable, but sus- 
pension of sand in air can provide both a practical 
and efficient means of achieving the desired end. 
This method of sand cooling has, of course, been 
attempted in the past by means of a fan and duct 
(Figs. 1 and 2), but, it is contended, has never been 
wholly successful. The method illustrated in Fig. 1 
has the disadvantage that, as the flow of sand can- 
not be accurately and constantly related to the volume 
and speed of air being passed, sand gradually builds 
up in the horizontal part of the duct and chokes it. 
Also, excessive wear may take place at point “ A,” 
due to abrasion. In a revised method shown in Fig. 2 
designed to avoid abrasion—the major source of 
trouble is again due to inadequate flow-control. It 
can be seen from this illustration that when the flow 
Fic. 1. — One 

t| method of cool- 
ing sand. Due to 
lack of control, 
sand flow cannot 
accurately be re- 
lated to volume 
and speed of air; 
sand build- 
up in the hori- 
zontal part of the 
duct and exces- 
sive wear can 
occur at point 


Fic. 2.—Another 
method for cool- 
ing sand; note 
the fall-back of 
sand into the fan 
casing owing to 
inaccurate con- 
trol of flow. 
Fic. 3.—Method 
of cooling sand 
introduced by 
Parker Mitchell Engineering Company, Limited. 
Here, a feed chute is so designed that the 
sand flow is trapped at its angle of repose and un- 
able to fall back into the fan casing. 
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is in excess of the capacity of the fan, there is a fall 
back of sand into the fan casing, and when shutting 
down this disadvantage becomes more apparent. 

To overcome these difficulties, it appears obvious 
that a control valve is required which will accurately 
relate the sand flow to the air speed and volume, and 
seal the flow from the fan immediately the plant is 
stopped. This, it is claimed, has been successfully 
achieved by Parker Mitchell by their development of 
a feed chute (shown in Fig. 3). This chute is intro 
duced into the duct just above the fan and is so 
designed that the sand flow is trapped at its angle 
of repose and is not—under static conditions—able to 
run through into the fan casing. When the fan is 
switched on, air passes through the feed chute and 
raises the sand into the main air-stream, which carries 
it up the duct to a settling chamber and from which 
it is deposited into a storage hopper. This design 
gives a completely automatic flow valve with no 
moving parts and incorporates a straight main-duct, 
thus wear in the plant is negligible. It is claimed by 
the company that the only maintenance required is to 
the fan itself. With this tvoe of installation, the 
makers claim that, using a 1 h.p. motor, one ton of 
sand can be elevated at the rate of 20 ft. per hr., 
accompanied by a temperature-drop of up to 70 deg. 
el (An installation of this equipment is reported 
to be operating with full satisfaction at Maitlands 
(Ironfounders), Limited, at Airdrie, Lanarks.) 


Thermocouple Connector 

West Instrument, Limited, Regent Street, Brighton, 
are producing a new type of thermocouple plug and 
socket, claimed to be notable for its compactness, 
cheapness, oil- and water-tight design and its elimina- 
tion of the errors often introduced at the union with 
extension wiring. The manufacturers also state that 
the new type eliminates the need for terminal strips 
and other types of connectors which could cause 
errors in temperature readings because of vibration, 
dirt and other factors. The pins and sockets of the 
connector are made of thermocouple materials to 
prevent spurious e.m.f.’s being produced as a result 
of temperature gradients over plug and socket, and 
the connectors are polarized to prevent faulty con- 
nections. The dimensions of the unit are approxi- 
mately {-in. dia. by 14-in. long. 


Chroffles 

W. Canning & Company, Limited, Great Hampton 
Street, Birmingham, 18, are now marketing ball 
chroffles made from Rigidex high-density polyethylene 
They are spherical in shape, with a diameter of 
approximately 1} in., and are supplied for use in 
plating and pickling tanks, where they float on the 
surface of the liquid and form an inert blanket which. 
it is claimed, minimizes spray and splashing of 
dangerous solutions, reduces busbar and ducting 
corrosion and provides an additional safeguard for 
plating-shop staff. The chroffles are suitable for tem- 
peratures up to 93 deg. C. and are resistant to most 
acids and alkalis. 
Silica Analyser 

The silica analyser, model 58A, manufactured under 
licence by Electronic Instruments, Limited, Richmond, 
Surrey, is claimed to be the first commercially-avail- 
able automatic instrument that continuously analyses 
the silica content of boiler-feed-water. The instrument. 
34-in. high, 17.5-in. wide and 12-in. deep, is available 
in three ranges, 0 to 0.2, 0 to 2.5, and 0 to 3.0 parts 
of silica per million of water. 
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Fixing of Brackets on Patterns 


By ** Checker” 


The use of brackets on castings is common in malleable-iron practice 
and is sufficiently widespread in steel and other branches of founding 


to make the following of general interest. 


This article does not discuss 


the metallurgical principles involved but deals instead with the pattern- 
making aspect and detailed methods of application. 


The production of a sound casting can some- 
times best be achieved by incorporating brackets 
or ties—into the cast-shape, at stressed-sites. Their 


Fic. 1.—The bracket shown on this pattern is split 
at the joint, and fastened flat against the print 
halve 5. 


main purpose being to prevent cracks in the cast- 
ings by applying support of the correct size, and 
thickness, in the correct place, they should be fixed 
on the pattern, in order to be most effective. Often 
a pattern from which malleable castings are made 
will have several brackets placed in appropriate 
positions. 

In most cases it is advisable to attach these 
brackets after the main pattern-shapes have been 
completed. Their thickness may vary according to 
individual requirements, but #3, 4, or 7%-in. thick- 
ness is usually sufficient. Because they are so thin, 
it is better to make them from sheet metal, such 
as aluminium or brass instead of wood. 


Examples 

Fig. | shows a bracket fixed on each side of the 
pattern joint, and shaped to rest on the core-print 
circumference, each bracket being in two parts, 
one on each half-pattern, separately, as shown. 
The fixing of this type of bracket presents no diffi- 
culty to the patternmaker as it can be nailed on 
to the print side, or, in the case of metal patterns, 
held by small rivets. Fig. 2 illustrates a bracket 
placed at the bottom of a rib at the junction where 
it meets the main-casting shape. Here the means 


of attachment must be different from that in the 
first example, for it is impossible to rivet or nail it 
securely in postion in the normal manner. There- 
fore to make the bracket firm and secure, when in 
position, two legs are included when cutting it out. 
It is important that the legs are parallel with each 


Fic. 2.—The projecting bracket here illustrated 
must carry its own rigid means of fastening so that 
it is located in correct alignment with the pattern. 


other, and to make fixing easier, a slight taper 

should be included in their length, as shown in 

the diagram. To fasten these brackets into thr 

wooden patterns, a hole should be bored slightiy 


QQ x BRACKET 


Fic. 3.—This long bracket is secured similarly to 
that in Fig. 2, being carefully radiused so that its 
cast shape blends smoothly into the parent flange. 


smaller than that of the thickness of the legs, and 
they can then be knocked into position. Following 
this, a fillet of a reasonable size should be added 
at each side of the bracket. To achieve a good 
pattern withdrawal, care should be taken when 


print 

J 

| 

—— PRINT 
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Fixing of Brackets on Patterns 
positioning the brackets to ensure that they are 


perfectly upright. Indeed, to avoid the possibility 
of an undercut, a slight taper each side of the 


| 


FiG. 4.—The other figures give examples of the 
position of brackets seen as additions to existing- 
patterns. In this instance the bracket is designed 
to be made integrally with the main-body of the 
pattern. It therefore carries a suitable base which 
may be let into it, and screwed as a permanent- 
fixture. 


bracket should be applied, before fixing it in 
position. 


Another illustration is given in Fig. 3, where the 
brackets are approximately 16-in. long and 1}-in 
deep, and fitted on to the top and bottom parts of 
the flange, extending for almost the full length. 
These have three legs included, to give a secure 
hold to the wood pattern. It will be noticed that 
all the brackets have a good radius at the ends 
to give a satisfactory blend into the main casting- 
shape. 

Sometimes it may be considered better to make 
the bracket and side radii integrally, instead of 
adding them separately. In such cases master 
patterns can be made to include these, sufficient 
depth being left at the bottoms for recessing into 
the wood. Fig. 4 illustrates how this may be done, 
by allowing small terminal flanges to take the 
fastening screws. Although the examples given are 
of brackets on patterns, the principle may clearly 
be applied to internal brackets in castings, by 
incorporating them in a similar manner in core- 
boxes. 


Wm. Aske Expansion 


Aske & Company, 
of Halifax, have acquired Springwood Mill, a six-floor 


Wm. Limited, foundry suppliers, 
Green. Extensive structural 
be made and the company plan 
number of departments, including the 
laboratory and research station, from Halifax by next 
summer. It is stated that existing premises at Water- 
side and Boothtown are inadequate to cope with 
expanding business and there is no longer sufficient 
accommodation for the laboratory. central offices and 
certain works departments. 


The main floors of the mill will each provide over 
13.000 sq. ft. of floor-space, and one of them is to be 
equipped as the laboratory, giving the additional space 
urgently needed for research. A new dispatch ¢2zpart- 
ment is envisaged, and the existing office accommoda- 
tion will be used for reception. The new premises 
will be known as Springwood Works and once the 
offices and laboratory have been moved there, the 
future of existing Halifax premises will be considered. 


building at Holywell 
alterations are to 
to move a 
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Tata Iron and Steel 


Deterioration in the guality of coal and iron ore 
and delays in the transportation of raw materials over 
a heavily strained railway system are blamed by Mr 
J. R. D. Tata, chairman of Tata Iron & Steel Com- 
pany, Limited, Bombay, for the company’s failure to 
reach, in the past financial year, a rate of production 
nearer to the planned capacity of its expanded plant 
The company is confident, however, that various 
measures when completed will enable the works to 
achieve, and possibly exceed, the full target output of 
2,000,000 tons of ingots and 1,500,000 tons of saleable 
steel. 

Mr. Tata, in his statement to shareholders, says 
that the year to March 31, 1960, had been a full 
and significant one, which saw the completion of 
the biggest expansion prgramme ever undertaken 
in the history of the company, and the introduction 
of a new wage structure following three years of 
intensive studies and negotiations. About half of the 
company’s plant was now wholly modern, and the 
additional 1,000,000 tons capacity had been put up in 
gratifyingly quick time and at relatively low cost. 

The company had spent on it approximately 
Rs. 1,060,000,000 (£79,500.000), and even if the total! 
costs came to Rs. 1,100,000,000 (£82,500,000). including 
the costs of certain modification and additions, it 
would still amount to only Rs. 1.100 (£82 10s.) per 
ton of ingot capacity. The same capacity in an 
entirely new integrated steel plant would cost at least 
Rs. 1,800 (£135) per ton, or over 65 per cent. more 


Difficulty over Raw Material 


In spite of the difficulties regarding quality and 
supply of raw materials, the company had already 
stabilized production at a rate equivalent to about 
80 per cent. of full capacity—a figure which in most 
countries would be considered quite good. Added to 
the difficulties which the company had to overcome 
to get full production was the need for certain modi- 
fications and additions to the ore-crushing and screen- 
ing plant and to steel melting shop No. 3. Some of 
the remedies required action by the company, others 
by the Government, but in both cases action had 
already been initiated, or was being planned. 


Brass Foundry Changes Hands 


month for the 
Alexander Ferguson 


Negotiations were completed last 
take-over of the Ayr firm of 
(engineers and brassfounders), Limited, by the Scot- 
tish industrial holding company, Grampian Holdings, 
Limited. The price agreed was £35,000. 

The Ayr firm employs about 30 workers in the manu- 
facture of “Eclipse” jointing and non-ferrous coup- 
lings used in engineering and shipbuilding. Its owner, 
Mr. Alex. Ferguson has been engaged in brassfounding 
for 62 years. Only in the past 13 years has he made 
his own products. Previously he engaged other firms 
to make his designs, which he sold. After operating 
for many years from the headquarters in St. Vincent 
Street, Glasgow, he decided to establish his own foundry 
and he set up his present premises in Ayr in 1947. 

During the past year the profits of the company 
totalled £10,084. The price paid for it is made up 
of £12.000 in cash and 11,500 seven per cent. cumu- 
lative preference shares and 9,200 ordinary 5s. shares 
in Grampian Holdings, all credited as fully paid. 


Mr. JoHN Ho .uincs, chief designer of Rolls-Royce 
and Associates, Limited, has been appointed a director. 
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Employer’s Liability for Latent Dangers 
in Tools supplied to Employee 


A question of far-reaching importance to all 
employers, particularly founders who supply tools 
of any sort to their workmen (even hammers and 
chisels), was raised recently before the House of 
Lords in the case of Davie v. New Merton Board 
Mills, Limited. In that instance, the employee 
claimed damages against his employers for injuries 
received as a result of a hidden defect of manu- 
facture in a tool which they had purchased. The 
point in issue was whether employers were under 
an absolute obligation to provide their employees 
with proper tools and other materials with which 
to work. Putting the matter in another way, 
could an employer be liable to his employee for 
the negligence of a manufacturer, who had no 
contractual relations whatsoever with the employer 
and whose relationship with the employer could 
not be put higher than that of an independent 
contractor. 


General Rules of Liability 


The general rules governing liability for wrongs, 
is that a person is responsible for the negligence 
or wrongful acts of himself and of his servants or 
agents, in so far as the latter are acting within 
the scope of their employment. He cannot, how- 
ever, be made liable as a general rule for the 
wrongful acts of an independent contractor. 

Whether one person stands to another in the 
relationship of servant or agent on the one hand, 
or of independent contractor on the other, depends 
on whether or not he is under the control or 
direction of the person engaging him. If the latter 
has no right to direct him as to how he is to do 
his work, the relationship would be that of inde- 
pendent contractor: on the other hand, if the right 
of such direction exists, then the relationship would 
be that of master and servant 


Thus, for instance, if one engages a builder to 
do work to a building, the builder is an independent 
contractor, and the person engaging him, in 
general, is not liable to third persons for damage 
suffered by his negligence. 

What the employee was seeking to establish as 
a principle of law in the above case apparently 
was either that the above rule of exemption for 
the acts of an independent contractor was wrong, 
or that there were exceptions to that rule, the 
circumstances of the case in question constituting 
such an exception. 

The material facts were shortly as follow: —The 
employee in question, who was a maintenance 
fitter. was knocking out a metal kev by means of 
a drift and hammer, when a particle of metal flew 
off the drift and entered his eye, thereby causing 


By * Barrister-at-Law ” 


him injuries. The drift had been manufactured some 
seven years previously, and the employers had 
purchased it from a reputable firm of suppliers 
to whom the manufacturers had sold it. The defect 
in the drift was latent, and not apparent, and no 
fault could be found with the employer’s system 
of maintenance and inspection. 


The House of Lords held that the employers 
could not be held responsible. The manufacturers 
could not be said to have been the employer's 
agents for providing the workman with the tool. 
And even if they could be regarded as independent 
contractors, the employers could not be held liable. 
The House of Lords, however, in any event, 
thought it was stretching the matter somewhat to 
describe the manufacturers as independent con- 
tractors of the employers. The latter had never 
contracted with the manufacturers, and indeed, 
may never have even heard of them, and as the 
House of Lords put it, may even have been divided 
from them in time and space by decades and con- 
tinents. If indeed the law was, as was being 
contended on behalf of the workman, then every 
person employing another and supplving him with 
tools, or other articles in connection with his 
job, would be acting at his peril, and would be 
absolutely liable for any iniuries suffered, however 
blameless he might be. This doctrine must be 
regarded therefore as having now been finally 
reiected by the Courts 


Conclusion 


This decision it is to be observed applies to 
latent defects, which cannot reasonably be ex- 
pected to be discovered. It seems that it does 
not apply to cases where the defect would be 
obvious to any skilled person, or where it could 
reasonably be expected to be discovered on a 
proper inspection, or on the course of proper main- 
tenance of plant and equipment and the like. 
This decision is of extreme imnortance to em- 
plovers, and the princivle of this decision may 
apply to a variety of circumstances, in anv tvpe 
of plant. There is extensive use of hand- 
tools in foundries and it may be that manv of 
these would be supplied by manufacturers in a 
contractual relationship with the foundry owners. 
who should note their liabilities in these circum- 
stances. On the other hand, according to this 
principle a foundry owner could not be held 
liable for iniuries suffered by an emplovee. for 
instance, while climbing a ladder, or steps provided 
by the employer, which happened to be defective 
because of some latent fault of which the emvlover 
was unaware, and which the emplover could not 
have been reasonably expected to discover. 
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DSIR and Shipbuilding Research 


A warning that shipbuilding costs are too high to 
meet foreign competition, and that the industry may be 
facing a prolonged recession was given in a report 
published at the end of last month by the Department 
of Scientific and Industrial Research. The report said 
that the British industry is facing “ very severe compe- 


tition for orders,” and without cutting costs might 
not be able to retain is share of the market when 
demand improves. Production would have to be 


cut in the next few years. 

The Shipbuilding Conference, in a statement issued 
the same day, said the release of the published report 
was with the knowledge and concurrence of the indus- 
tries concerned. “It is hoped that publication will 
now put an end to erroneous and damaging specula- 
tion about its contents which have appeared in the 
Press in recent weeks. A draft report, which gave 
rise to these speculations, has been the subject of 
detailed discussion between the industry and DSIR, 
and the inaccuracies which led to strong opposition to 
its publication have now been corrected.” 

The statement adds: “ The report contains a number 
of criticisms, but shipbuilders and marine engineers 
welcome constructive suggestions, and are anxious 
that their research activities should be as comprehen- 
sive and forward looking as possible. While the 
industry accepts that the intention of the DSIR report 
is to be helpful towards these objectives, it is by no 
means in agreement with some of the comments and 
views expressed, especially as regards achievements 
in the field of marine engineering.” 

The DSIR report, compiled by the Department's 
economic committee. criticized shipbuilding for spend- 
ing less than other industries on research and develop- 
ment: blamed labour relations and the impracticability 
of shift work for slowing the introduction of new 
methods and handicapping the best use of space and 
machinery. It suggested concentrating production, with 
more standardized equipment and components. 


Comment 


Commenting on the report last month, Col. T. 
Eustace Smith, president of the Shipbuilding Confer- 
ence, said in Middlesbrough: “ The British shipbuilding 
industry is a good as, if not better than, that of aay 
other country. The report was “not a report on the 
industry as a whole, and ought not to be read like 
that. It should be a report simply on research.” 

“ Because we are in difficulties, it does not mean that 
the rest of the world is all right. The Continental 
shipbuilders are in just as much difficulty, and Japan 
is even worse off. In Holland and Germany they are 
having to import labour from Italy and Spain. Their 
costs are rising rapidly.” 

Mr. E. J. Hunter, chairman of Swan, Hunter, & 
Wigham Richardson, Limited, shipbuilders and engi- 
neers, speaking at South Shields recently, said that 
there were signs that British yards were again beginning 
to lead the world, and with the passing of time, this 
lead would emerge more clearly. 

Mr. Hunter said he wanted to correct the impres- 
sion, created by the DSIR report, that the time taken 
in building ships in Britain compared unfavourably 
with that abroad. Swan Hunter and other yards were 
well capable of good construction performances, and 
the company itself had one ship planned for next year 
which would take no more than eight months to build. 
This was a far cry from the average construction 
time of 18 months, quoted in the report. 
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New Year Honours 


Among the large number of men and women figuring 
in the New Year Honours List are many in the spheres 
of industry and commerce, including a number of 
prominent personages in the foundry and iron and steel! 
industries. Details of some of the principal awards, 
with notes on recipients, are given in what follows, and 
the list will be concluded in next week’s JouRNAL. 


BARON 


Sir ALEXANDER FLECK, chairman of the Advisory 
Council on Research and Development. Ministry of 
Power, and of the Nuclear Safety Advisory Committee 
Sir Alexander recently retired as chairman of Imperial 
Chemical Industries, Limited. on the main board of 
which he had served since 1944. He was chairman 
of the Billingham division of ICI from 1937 to 1945, 
and during his service as deputy chairman (1951-53) 
and chairman (1953-60) of the company’s main board 
he played an important part in the vast developments 
at Witton. A past-president of the British Association. 
he has been a director of the Midland Bank. Limited. 
since 1955. 


KNIGHTS BACHELOR 


Mr. G. E. BEeHARRELL, chairman of the Dunlop 
Rubber Company. Limited. which he joined in 1928 
The chairman of a number of Dunlop subsidiary and 
associated companies. he was a member of the Iron 
and Steel Board from 1953-57. His father. Sir George 
Beharrell, was for many years head of the Dunlop 
Company. 

Mr. GeorGe GorRDON HONEYMAN, a chairman of the 
Industrial Court since 1949, and a member of the 
Industria! Disputes Tribunal from 1951 until it ended 
its work in 1959. 


ORDER OF ST. MICHAEL AND ST. GEORGE 
CMG 


Mr. JOHN COLBURN BENNETT, joint managing direc 
tor, Henry Gardner & Company. Limited, metal mer 
chants and brokers of London, E.C.2. and a director 
of Amalgamated Metal Corporation. Limited, holding 
company holding the share capitals of the British 
Metal Corporation, Limited. and H. Gardner & Com 
the Board 


pany. Limited, for services as advisor to 
of Trade. 
ORDER OF BRITISH EMPIRE 
CIVIL DIVISION 
CBE 
Mr. JOHN ARMITAGE Drake, chairman and managing 
director of Drakes, Limited, constructional gas eng 
neers, of Halifax, a concern founded by his great 


grandfather in 1847. He is also chairman of a number 
of subsidiary companies, including F. C. Sugden, Limi- 
ted, gas and chemical engineers. and John Morton 
(Fireclay), Limited, of Halifax. Mr. ARTHUR ALEXANDER 
Russra, technical director, Rolls-Royce. Limited, 
Derby. who has served with the company for 35 
years. In 1940 he was appointed chief designer of 
the company and in 1944 assistant chief engineer. He 
became deputy chief engineer in 1951. Mr. JAMES 
BRYAN Scott, sales director of Crompton Parkinson. 
Limited, electrical engineers of Leeds. and a director 
of a number of subsidiary companies including British 
Electric Transformer Company, Limited, Cooke & 
Ferguson, Limited. Derby Cables, Limited, and Young 
Accumulator Company, Limited. Mr. Scott is a mem- 
ber of the council advising on the organization of the 
British Trade Fair in Moscow this year. 
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American Letter 
US Steel Foundry converted to Shell Moulding 


Indiana Harbor Works of American Steel Foundries 
is said to be the first steel foundry in the US to be 
converted completely to shell moulding, and the only 
foundry in the country producing castings over 200 Ib. 
in weight by this process, the company’s smallest pro- 
duction castings weighing about 15 Ib. Several other 
American foundries using the shell-moulding process 
produce castings weighing generally below the 15-lb 
range 

After eight years’ of laboratory work by the group 
t pilot plant was set up in 1957 to determine the 
feasibility of large-scale production of both large and 
small castings by the shell-moulding process. This 
was considered successful and the conversion of the 
Indiana Harbor Works for shell moulding was com 
menced in 1959 and was completed in July. 1960. The 
result of the conversion is that the company is pro- 
ducing castings to much closer tolerances with the 
Shell process than was formerly possible with green 
sand moulding, and, according to the works’ manager, 
Mr. R. L. Jones, the more-accurate metal patterns 
produce every mould to more exact dimensions. Cores 
from metal coreboxes are also to equally close 
dimensions 


Tvpe of Production 


The weight of one valve-bodv in the 4-in. size 
range produced by the company’s foundry was reduced 


from 65 to 55 Ib. in weight. said Mr. Jones. This 
reduction was possible because the reproducibility 
of uniform wall-thickness as a result of shell moulding. 


eliminated the need for the excess wall-thickness 
necessary with the greensand method as a safety 
factor to guard against the possibility of variation in 
section. The number of machining operations on the 
valve body was also cut from eight to five. 

One of the largest shell castings being made by 
\merican Steel Foundries is a “ fifth wheel.” weighing 
ibout 225 Ib. This is an attachment device for coup 
ling highway-truck tractors to their trailers Other 

stings include tractor sprockets and rollers. indus 

il valves, power-shovel tooth-pvoints and other 
vear-resistant parts Company-designed products 
such as brake beams and friction shoes for the railways 
nd fifth wheels for trucks account for a substantial 
part of the company’s present production 


{dvantages of Shell Mouldine 


The thickness of the shell mould is less than 1 in.. 
ind requires only a fraction of the sand needed in the 
greensand process The shell mould for a 125-Ib 
brake beam reauires 205 Ib. of shell sand as compared 
with 1.650 lb. of greensand. The price of zircon sand 

the base for shell moulds for steel—in the US is 
thout $70 per ton-—-10 times that of greensand—but 
is said to be competitive cost-wise. because it can 
be reclaimed at least 10 times. The zircon sand used 
is obtained from Florida, but a competitively-priced 
zircon sand is available from Australia. However. 
American Steel Foundries has not vet used this im 
ported sand 


Sand 

About 400 tons of sand is kept in the foundry’'s 
sand system at all times and, after each use. it is 
returned to the reclamation system. The loss of sand 
per cycle is stated as being less than 10 per cent. 
The original sand is about 130 AFA grain-fineness and 
all sand which passes through a 20-mesh screen in 
the reclaiming operation is discarded. Phenolic resins 
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and other materials are added to the sand to give the 
necessary bond. 
Patterns and Equipment 

Patterns used by the company are of precision- 
machined cast iron. The wear on patterns in use is 
reported to be negligible and in some cases, well over 
100,000 moulds have been produced from a single 
pattern. Three sizes of moulding machines are used, 
to produce shells of 26 in. by 40 in., 26 in. by 80 in., 
and 44 in. by 55 in.. seven machines being installed, 
three of the small and two each of the larger sizes. 
Melting equipment at American Stee! Foundries con- 
sists of two 10-ton and one 5-ton basic electric fur- 
naces and the inspection equipment includes 250,000-v 
X-ray apparatus, both wet and dry magnetic-particle 
and ultrasonic equipment. (The monthly capacity of 
the shop is 1,800 tons, but its present operating rate 
is much lower. Present employment is about 300) 


Competition with Forgings 

Closer tolerances in steel castings obtained with 
the shell-moulding process are enabling American Steel 
Foundries to compete price-wise with forgings in the 
100 to 300 Ib. weight range In this range, steel 
castings made by the traditional greensand process 
had been competitive with forgings, but because of 
shell moulding, the company hopes to acquire even 
more industrial business from its traditional forging 
competitors. 


US Consumption of Zinc, Lead and Tin 


Increasing use of zinc-base die-castings in the US 
has balanced the decline in brass markets. so that the 
consumption of zinc ts maintained and its use in 
foundries increased The chart shown below (from 


{merican Metal Market) illustrates the trend and 
overall growth in consumption from 400.000 short tons 
n 1925 to 1,000,000 tons at the present time 
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Whilst the axonual consumption of lead runs at the 
rate of 1,000,000 tons. less than | per cent. of the 
newly-mined metal finds its way into brass and 
bronze foundry alloys. The brass, bronze and bearing- 
metals of the commonly-recognized foundry products 
find their supplies from the secondary-metals market. 
They occupy a small amount of the total for primary 
lead and therefore exert a minor, but significant, effect 
upon its welfare. The lead/zine industry’s fight in US 
Congress to secure additional protection from foreign 
shipments by raising tariffs through a system of 
graduated duties appears “dead.” Apparently, the 
Federal agencies have decided against recommending 
that the President sign the Bill 
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Company News 


ASSOCIATED COMMERCIAL VEHICLES, LIMITED 
Creation of 2,200,000 £1 ordinary shares will be pro- 
posed at an extra-ordinary meeting on January 21, 
1961. The company, as already stated, is making a 
rights issue of 2,087,500 £1 shares at 30s. each on a 
basis of one for every share held on December 28, 
1960 


H. W. Kearns & Company, LIMITED, machine-tool 
manufacturers, of Altrincham—Orders are coming in 
freely, there is a lot of business about, and prospects 
are encouraging, states the chairman, Sir Lionel Kearns. 
The company is planning a new office block and altera- 
tions to the works which will enable production to be 
increased. 


Bruce PeesLes & Company, LIMITED, manufacturing 
electrical engineers, of Edinburgh-—-Shareholders are 
informed that delays in the new plant which is still 
not available will seriously affect the current year’s 
results and it is unlikely that a dividend will be 
recommended on the ordinary shares, compared with 
10 per cent. for 1959. 


LANCASHIRE STEEL CORPORATION, LimMiTED—Final 
dividend of 7} per cent. makes 11 per cent. for the 
year ended October 1, 1960—an increase of 24 per 
cent. over the previous effective rate. Group profits 
were £4,425,713 for the year, compared with £3,873,440 
for the 53-week period of 1958-59, before tax of 
£2.290,000 (£1,950,000). The profit balance is 
£2,135,713 (£1,923,440). 


WHITEHEAD IRON AND STEEL COMPANY, LIMITED 
Group profits, before tax, are up from £924,376 to 
£1,446,830 for the year to October 1. 1960. The total 
dividend is raised by 5 per cent. and a one-for-one 
scrip issue is proposed. After tax of £715,683 
(£319,059) the profit balance is up from £605,317 to 
£713,147. Final dividend is raised from 15 per cent. 
to 174 per cent., making 30 (25) per cent. on the 
existing £1,250,000 capital. 


BriTisH OXYGEN Company, LimiteD—Profits for the 
year ended September 30, 1960, rose from £3,935,579 
to £4,426,993, after tax and outside interests. Final 
dividend of 10 per cent., as forecast, makes 16 (14) 
per cent. The increase in profit is attributed almost 
entirely to sales expansion by overseas companies. 
Greater turnover at home, it is stated, was offset by 
higher wages and other costs, particularly in the last 
few months. 


REDPATH, BROWN & COMPANY, LIMITED, structural 
engineers and iron and steel stockholders, of Edin- 
burgh (a subsidiary of Dorman Long & Company, 
Limited)—After providing £242,719 (£282,823) tax, net 
profits amounted to £302,806 in the year ended Sep- 
tember 30, 1960. The previous year’s net balance 
was £899,154, including £59,466 over-provided tax. An 
upward trend in output started in the latter part of 
the year, resulting in some improvement over the 
previous year’s low output, it is stated. The home 
order-book has improved considerably, and the four 
works are now adequately committed, but export 
orders remain much below normal level. 


STONE MARINE ENGINEERING COMPANY, LIMITED, of 
Woolwich Road, Charlton, London, S.E.7, announce 
that they have taken over the sale of all yellow and 
whitemetal products previously handled by J. Stone & 
Co. (Propellers), Limited. Mr. P. A. T. Burrows has 
been appointed sales representative for these products. 
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Stewarts and Lloyds’ Report 


Increase in group profits, before tax, from £11,077,000 
for the 1958-59 53 weeks’ period to £18,241,000 for 
the year to October 1, 1960, is reported by Stewarts 
and Lloyds, Limited, manufacturers of steel tubes. 
etc., of Glasgow, and the total dividend is being 
raised by 4 per cent. A final of 12 per cent. makes 
15 per cent. on capital increased from £20,000,000 
to £27,000,000 by a rights issue, compared with the 
forecast of at least maintenance of the previous year’s 
Il per cent. 

The profit balance, after heavier tax charges, is 
up from £5,799,000 to £10,560,000, of which £442,000 
(£351,000) is attributable to outside interests. Profits 
exclude those of the Staveley Iron & Chemical Com- 
pany, Limited, which did not become a member of 
the Stewarts and Lloyds group until September 12 
1960. Staveley’s net profit, after tax, was £542,200. 

Sales to customers expanded from £118,500,000 to 
£139,400,000. Of the profits before tax, Stewarts and 
Lloyds contributed £10,479,000 (£5,728,000), home sub- 
sidiaries £4,359,000 (£2.517,000), and trade investments 
and overseas companies £3,403,000 (£2,832,000) 


Large Pipeline Orders 


The statement says that the steel and tube works 
were much more fully occupied than in the previous 
year. Increased exports to the oil industry resulted 
from certain large pipeline orders the group obtained. 
Since the end of the financial year, however, trading 
conditions had become more difficult. Capital expen- 
diture, amounting to £7,101,000, continues on the 
develcpment programme of the works in the UK, and 
plans are well advanced for a major scheme of capital 
development at Corby (Northants), which it will not 
be possible to finance from internal resources, the 
directors state. 

Representative outputs for the Stewarts and Lloyds 
UK group, excluding Staveley, for the 1959-60 period 
(with the 1958-59 figures in parentheses) were :—Pig- 
iron. 1.922,000 (1.536.000) tons; steel ingots, 1.870.000 
(1,414,000) tons; spun-iron pipes and castings, 402,000 
(324,000) tons; steel tubes, 1,008,000 (822.000) tons 

Tonnages of steel tubes despatched were:—-Home 
(excluding oil), 533.000 (450,000) tons: oil industry, 
home, 20.000 (24,000) tons: export, excluding oil. 
248.000 (232.000) tons: oil industry, export, 205.000 
(127.000) tons: total. 1.006.000 (883.000) tons. Des 
patches of spun-iron pipes and castings, excluding 
Staveley, were:—Home,. 310,000 (246,000) tons: ex 
port. 83.000 (87.000) tons: total 393.000 (333.000) tons 


Viscount Weir Resignations 

In order to devote more time to the overall admini- 
stration of the G. & J. Weir Holdings, Limited, group 
of companies Viscount Weir is giving up his post on the 


board of the principal subsidiary, G. & J. Weir, 
Limited, Glasgow. Mr. J. Russell Lang has been 
appointed chairman of the company in his place. Lord 


Weir is also resigning from the boards of Weir-Catton, 
Limited. and Weir Foundries, Limited. 

Mr. J. W. Atwell has been appointed managing 
director of G. & J. Weir in place of Mr. Lang and 
Mr. W. K. J. Weir has been appointed an additional 
director of that company. All the changes take effect 
from December 31. 


Mr. Harotp P. VALENTINE has been elected vice- 
president, international. of the Yale & Towne Manu- 
facturing Company, Limited. According to reports, 
this is a newly-created position. 
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SECTION DEVOTED TO THE TECHNOLOGY OF PRODUCING DIMENSIONALLY-ACCURATE CASTINGS 


BICTA Annual Conference 


, Further Discussion around Papers presented 


In the December 1, 1960 issue of the JoURNAL, a report was published 
of discussions which took place at the first two sessions of the second 
annual conference of the British Investment Casters’ Technical Asso- 
. ciation held last year. What follows is a similar report relating to the 
concluding sessions, concerned with papers under the titles: “‘ Experi- 
ences with Vacuum Casting into Investment Moulds”; “ Industrial 
Refractory Crucibles,’ and “ Dimensional Aspects of Lost-wax 
Investment Castings.” A notable feature of the discussion was the 
freedom with which the exchange of ideas and views took place. 
This change in atmosphere from the position obtaining before the 
Association was formed was referred to with satisfaction by the 
chairman in his closing remarks. 


At last year’s conference in London of the British 
Investment Casters’ Technical Association, eight 
papers were read and discussed. The early sessions 
dealt with papers on producing 13 per cent 
chromium steel castings, specifications in the invest- 
ment-casting industry and a film on the multiple- 
dip process. These first two sessions were under 
the chairmanship of Mr. L. S. Taylor and Mr. N 
Walker respectively. What now follow are reports 
of discussions on the remaining papers, comprising 
the third and fourth sessions under the chairman- 
ship of Mr. G. S. Tomkinson and Mr. R. W. N 
Danielsen, in turn 


THIRD SESSION 
Vacuum Casting 

The first paper dealt with in this session was 

* Experiences with Vacuum Casting Into Investment 
Moulds,”"* by Mr. L. S. Taylor (G. L. Willan, 
Limited). Mr. G. Lyon (Fairey Aviation, Limited) 

opened the discussion by saying that all those who 

had been engaged in making investment castings for 

° highly-stressed parts must at some time have felt 
that vacuum casting ought to play a great part in 

the solution of many of their problems and had, no 

doubt, read what had been done in this field in the 

. United States, Germany, and possibly elsewhere 

not forgetting Russian activity. Mr. Taylor had 

shown that this country was well abreast of others. 

The need for vacuum casting would be decided 

by the character of the casting and the nature of 

certain alloy-compositions, including very readily- 
oxidizable metals. In a number of less-essential 

cases, vacuum casting might also be advantageous 


wanted to contest that, he hoped he would be able 
to quote results of tests which were more decisive 
than others so far reported 


When vacuum-processing, absolute pressure was 
presumably measured in the tank and the question 
arose as to whether the pressure in the pores of a 
mould followed immediately the reducing pressure 
in the tank, or whether there was some difficulty, 
or delay, in getting air out of a mould. This might, 
perhaps, affect the time cycle. Mr. Taylor’s paper 
made it clear that deoxidation practice would still 
be required with melting. A point of 
interest was the appearance of the surface melt; did 
one see the sunt of slag as was normal 
or was there a visibly different reaction, he asked. 
He questioned the reliability of the numerous con- 
nections on Mr. Taylor’s furnaces and asked about 
their maintenance 

With regard to relative chemical properties, it was 
a little difficult to reconcile column three, column 
one and column two with the reduction in ultimate 
tensile strength in Table 2. Could Mr. Taylor indi- 
cate whether there was any special significance in 
that or whether it was just a matter of heating 
Seeing the rise in impact value, one could only 
wonder what caused it; there was no marked in- 
crease in elongation. What elongation figure would 
the Author expect to result in column three at a 
tensile level of 52 to 53 tons? 


vacuum 


Same ale 


Air Pressure 


Mr. L. S. Taylor, referring to elements that 
were oxidized, said that at that time, by far the 


Investment casters using high-tensile alloys were 
perhaps still making trials in that direction, but in 
the speaker's view, it had not yet been proved that 
vacuum melting would result in any significant 
advance over current practice. If Mr. Taylor 


* Paper printed in the JournaL, October 6, 1960, p. 419 


greatest advantage obtained from vacuum casting 
was the elimination of oxide-films from alloys con- 
taining substantial amounts of such elements as. 
titanium or aluminium. As a result of the elimina- 
tion of the oxide-films, which were normally shown 
by dye-penetrant methods, vacuum casting was 
being used for stationary components of engines 
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because of the reduced scrap, quite apart from im- 
provements in their mechanical properties. 


As to the advantages to be derived from the 
vacuum melting of high-alloy steels, he was afraid 
information was very limited, but an increase in 
ductility could be expected. Normally, one would 
look for an increase in ductility with vacuum-melted 
materials. 

On the question of air pressure within the refrac- 
tory of the mould itself while it was in the vacuum- 
casting chamber, with a normal melting-cycle, this 
would depend upon the power available for melting 
at any given time; normally for a 15-lb. charge, a 
total processing-time of 15 to 20 min. was con- 
sidered adequate. Of the 15 to 20 min., possibly 4 
or 5 min. were spent in getting the pressure down 
to one micron. Thus, the mould itself would be 
subjected to a vacuum system for approximately 
15 min., which should allow for a_ substantial 
degassing of the mould to take place. Nevertheless, 
he felt that there was a certain amount of air 
locked up in the mould material, inasmuch as 
when ceramic shells were cast in vacuum, finer 
detail could be reproduced than from a solid mould. 


Definitely, the appearance of the metal during 
vacuum melting was much cleaner. However, if 
“dirty” bar stock were used, that is, commercial 
bars, vacuum melting did not necessarily clean 
it up. In other words, if oxide films were present 
in the raw material or in the raw-material charge, 
they were still present after the vacuum cycle. 
However, provided the necessary steps were taken 
to start with clean metal, it remained clean through- 
out the melting cycle—this was most striking when 
viewing the metal through the observation-window 
of the plant. 


Physical Properties 

Reduction in tensile with the same heat-treatment 
was a characteristic which had been noted. With 
a vacuum-melted material, as a general rule—and 
one had to beware of generalizations in this context 
—the tensile was usually lower for the same heat- 
treatment and there was a gain in ductility and 
usually in impact values. Again, insufficient work 
had been done to ascertain the increase in ductility 
and impact obtainable at a given tensile level. 
On balance, there was still a margin of gain, 

The figures given in the paper for the 13 per 
cent. chromium steels had been obtained before 
the significance of vacuum melting was realized. 
When the work was repeated, heat-treatments 
would be adjusted to give tensile strengths com- 
parable with those normally obtained by air melt- 
ing. Then, figures for elongation and impact 
properties in material at 50 to 52 tons tensile would 
be made available. 

Replying to a further question on this subject, 
the Author confirmed that the reduction to 40 or 
35 tons tensile resulted from the same heat-treat- 
ment as given to the other steels treated 
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Melt Size 


Mr. A. DuN Lop (at that time associated with 
Wilkins Campbell & Company, Limited) said it 
should be realized first of all that the Author 
had dealt with another “tool” for the production 
of better castings and founders were being forced 
to use this tool for the newer alloys which were 
being developed—for example, nickel-base alloys 
with a high proportion of oxidizable metal. Over 
the years, acceptable techniques had been built 
up to produce investment castings based on small 
individual melts (one melt per mould); a technique 
which should be carried over into the era of 
vacuum melting and casting. 

A start should be made with good, clean metal, 
it was not sufficient simply to take any metal and ex- 
pect to get good results. The development might be 
as follows:—The steelmaker produced—in batches 
of 1 ton or 14 tons in one melt—the vacuum- 
process bar stock for subsequent remelting in 15- 
or 20-lb lots in small individual melts, one melt 
per mould, per furnace. Designs are now well 
advanced with regard to equipment for individual 
small melts, but it was necessary that the alloy 
suppliers should be in a position to supply vacuum- 
melted alloy bar stock. If events should develop 
along the lines of the suggested specification already 
discussed, then one or two tests per ton or half 
ton of bar stock should release the material for 
use in small melting and casting units. 


Mr. TAYLOR, referring to one melt per mould as 
applied in the investment foundry, said that this 
had caused much “ heartburn ” in his works where 
the principle of one melt, one cast, had been 
adhered to. His company had been pressed on 
economic grounds to see if two, three, or four 
casts per melt could be made and experiments 
had been carried out on this subject. The furnaces 
used were not specifically designed for casting 
investment moulds, but it was found that with 
certain modifications, to the equipment (in this case 
with ceramic shells placed on a turntable), three 
ceramic shells could be cast from one melt of 
metal, but occasional mishaps occurred and, as a 
result, one cast for one mould was usually recom- 
mended. With regard to the production of bar 
stock for remelting, it was essential to start with 
vacuum-melted stock to reap the full benefits 
from subsequent vacuum melting. 


Practical Aspects 


Mr. A. G. MASON queried two of the Author’s 
statements. First, provided vacuum-melted stock 
was used as the material for remelting, higher 
vacuum of the order of microns pressure was not 
essential to obtain the maximum benefits. Second, 
Mr. Taylor had asserted that an indirect-arc fur- 
nace did not give trouble with respect to carbon 
pick-up in vacuum. As a result of extensive in- 
quiries among companies engaged in vacuum cast- 
ing, he had not found unanimous agreement with 
these views. 

Mr. TAYLOR emphasized that his comments here 
were not based on direct experience. A foundry 
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which (under low-pressure argon) remelted 
vacuum-melted stock in an indirect-arc furnace 
could maintain the quality of the vacuum-melted 
stock on nickel-base alloys containing aluminium, 
so that it was free from oxide films. With regard 
to the lack of correlation on the question of carbon 
pick-up, he could only quote from _ particular 
foundries; there had been established a certain 
“ know-how ” in the pressure of argon maintained 
between the electrodes—the selection of argon 
pressure-range within which to work was critical, 
but he could not state what pressures were used 
Direct experiments had shown that partial pressure 
and control of the argon pressure also controlled 
the amount of carbon pick-up which had been 
overcome. 

Mr. D. R. Woop (Mond Nickel Company, Limi- 
ted) expressed interest in Mr. Taylor’s statement 
that it was essential to use perfectly clean vacuum- 
melted stock material; it was worthwhile to con- 
sider the cleanliness of some of the high-nickel 
alloys which were of special relevance in this con- 
nection. Oxide films had been discussed and it 
was likely that they consisted of alumina. There 
were also silicate inclusions, well known in steel 
melting, which could quite easily arise under 
ordinary melting conditions. Nitrides could also 
occur. There was evidence that the two former 
types of inclusions could be reduced and eliminated 
by vacuum treatment as described in the paper. 
The nitride type, however, was very difficult to 
dissociate as it formed in air and this was a reason 
why the stock material should be properly vacuum 
melted. 

As far as visual observations were concerned, 
it was possible to take a dirty nickel-base alloy of 
nickel-chromium type, remelt it, and observe an 
increase in cleanliness to the stage where it looked 
like mercury—obviously a desirable melt to use 
for pouring a casting. He welcomed Mr. Taylor’s 
further comments on the absolute need for com- 
plete purity in this particular regard. 


Cleanliness of Melting Stock 


Mr. TayLor endorsed what Mr. Wood had said 
and added that in producing clean metal, one 
must pay attention particularly to the quality of 
the raw material. Exothermic alloy-additions were 
notorious for adding “ non-metallics” to the melt 
and the cleanest metal, with correct regard being 
paid to the original source of the raw material, 
was obtained by vacuum melting and vacuum 
stock and this stage had been taken as a starting 
point. With regard to the reference to the treat- 
ment of molten metal under reduced pressure or 
vacuum, he maintained that a noticeable and 
marked cleaning-up process occurred with air- 
melted nickel-based alloys which were noticeably 
dirty, but the resulting material when looked at 
was not as clean as that obtained by a double- 
vacuum treatment. In other words, there was a 
noticeable reduction in oxide films, but they were 
not eliminated 
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Certain nitrides still persisted after high-vacuum 
treatment. Undoubtedly, nitrides might be broken 
down, but certain nitrides, e.g., titanium nitride 
and zirconium nitride, existed also in high-vacuum- 
melted stock and were not easily dissociated. How- 
ever, subject to correction, they did not appear 
to have any deleterious effect on the finished 
material. 

Mr. N. Mason asked whether the desirability 
of remelting stock being vacuum-melted applied 
if the stock material was rolled from bar with the 
normal cleanliness of steel prepared in this way 

Mr. TAYLoR replied that it depended on the 
final use of the metal. Most applications, other 
than nickel-base alloys, which were being referred 
to, were specific applications where cleanliness was 
a fundamental consideration and considerable 
lengths had been gone to to ascertain a suitable 
melting base free from non-metallic inclusions. 
What was normally commercially acceptable as 
wrought bar-stock from a cleanliness point of view 
would not be accepted as stock for melting for the 
applications mentioned. 

Mr. DUNLOP said that in earlier times, it had 
been noticed on certain high-temperature nickel- 
base alloys that dirty metal invariably gave a much 
finer grain-size. 

Mr. TAYLOR stated that when first starting 
vacuum casting somebody had said to him, “ Look, 
you're making clean metal, what is going to happen 
to the grain size?’’ He had been agreeably surprised 
because he found, generally speaking, when casting 
into graphite moulds, the grain size had been 
much smaller than with equivalent air melting. He 
would not attempt to say why, this was merely an 
observation. Regarding the actual pouring of in- 
vestment moulds, there was not much to choose 
between them—for the same conditions of mould 
temperature and casting temperature—but there 
was some advantage with vacuum casting in em- 
ploying lower casting-temperatures giving some 
reduction in grain size. He did not want to over- 
emphasize this as the differences were marginal, 
there was a slight advantage, however 


Tensile Loss 


Mr. A. SCHOFIELD (De Havilland Engine Com- 
pany, Limited) said he was interested in Mr. Lyon’s 
reference to Table 2 and this loss of tensile of the 
13 per cent. chromium steel. At first glance, he 
thought that this might be due to loss of carbon, 
as he had found it extremely easy to lose carbon 
when melting steel in a vacuum furnace. His 
particular vacuum furnace was of the induction 
type and the crucible which he used for the pur- 
pose might not have been the best choice. As he 
found it difficult to accept that vacuum melting 
reduced the ultimate strength of the material, he 
asked if this matter could be enlarged upon. 

Mr. TAYLOR said that the answer was, that one 
could get quite an appreciable carbon loss in the 
production of the vacuum-melted alloys, when 
starting with raw materials. Since yn Was a 
most effective de-oxidizer, particularly high- 
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vacuum, any oxygen in the raw materials or the 
crucible lining could result in quite a marked loss 
in carbon. The figures quoted had been obtained 
for vacuum-produced stock, subsequently re-melted, 
and any significant loss of carbon on vacuum-stock 
subsequently remelted was not normally experi- 
enced. Full details of the chemical composition 
Were not available, but he did not expect any 
significant carbon loss. This posed the question 
why the so much lower tensile. He suggested that 
the absence of some element in some particular 
form, resulted in improvement in impact and 


ductility and this also would possibly explain the 
difference in tensile. In other words, perhaps what- 
ever Was present in a certain form to give the 
low impact, would also give higher tensile-strength 
—but that was a hypothesis only. 


Dental Equipment 

The CHAIRMAN stated that his company was 
interested in using 13 per cent. chromium steel 
for dental equipment. The loss obtained at the 
time had led them to spend a considerable sum 
to find the cause. They had had an ingot made 
of the material, rolled it out into bars, and 
cleaned it—to make absolutely certain it had been 
completely free from any injurious elements—and 
then cast it. There had been a variation from 
mm. to 10mm. They had been interested mainly 
in the impact values on that material and had sub- 
jected the metal to the standard treatment, Knowing 
full well that they might get variations; but then, 
buyers of dental equipment could be offered a good 
material which was in demand at that time. 


Written Contributions 


Subsequent to the presentation of the Paper, the 
following four questions were put in writing to Mr 
Taylor by Mr. L. W. Duffin and Mr. D. C. Jarman 
(De Havilland Engine Company, Limited). 

(1) On page five the Author had referred to the 
small effect of casting temperature on the fluidity of 
the casting. Was it not a fact that the fluidity of an 
alloy of a given approximate composition was 
directly proportional only to the degree of super- 
heat? It was agreed that the effect of superheat 
on filling a mould at very low casting pressure was 
smaller than the effect of an equal increase in mould 
temperature. 

(2) Would the Author expand his views on the 
1elationships between the gas content of the metal 
as affected by refining pressure, temperature and 
time; casting pressure; and porosity in the casting. 
There was little doubt that with a given gating- 
system and refining-cycle the density of the casting 
decreased with decreasing casting pressure, as well 
as decreasing casting temperature. It had been 
found that a useful technique in preventing porosity 
was to cast at a higher—sometimes much higher— 
pressure of inert-gas than the refining pressure. 

(3) What extent of grain refinement had been 
achieved by cold ceramic-shells or by additions to 
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the precoating? Success had not been achieved in 
refining more than a surface layer of the casting by 
these techniques, the thickness of the refined layer 
depending, other things being equal, on the thermal- 
conductivity of the alloy concerned. 

(4) What had been the mould temperature and 
section thickness and length of the castings which 
had been filled with only 15 to 20 deg. C. of super- 
heat? 

Mr. L. S. Taylor replied seriatim as follows: 

(1) The point to be emphasised was the far 
greater effect of casting speed and vacuum, during 
casting, compared with casting temperature. A 
much wider latitude of casting temperature was per- 
missible than was possible with the speed of pour- 
ing, and the vacuum, at the time of casting. Certain 
thin-sectioned turbine-blade castings had only been 
successfully cast when the casting time had been 
reduced to less than one sec. and the vacuum during 
casting had been of the order of one micron. If 
the casting time had been allowed to extend to two 
sec. or more, and/or, the pressure during casting 
had been lifted to two cm., then misruns had 
occurred. Varying mould and metal temperatures 
had had a relatively minor effect on the running of 
these sections. Both mould- and casting-tempera- 
tures affect quite strongly the grain-shape and size. 
which must be taken into account when fixing cast- 
ing conditions. 

(2) The effect of refining-pressures, temperature 
and time on the gas-content of vacuum-investment 
castings, was difficult to answer but gas porosity had 
never been experienced in vacuum-castings other 
than those arising from mould-reactions and the 
special defect mentioned on page seven of the 
Paper. Gas contents of 0.003 per cent. oxygen and 
0.005 per cent. nitrogen were normal reproducible 
values for vacuum-melted stainless-steels. | Hydro- 
gen contents had not been determined. These 
figures were obtained after superheating to 1,620 
deg. C. for 10 min. at a pressure of one micron and 
slow cooling back to the casting temperature. The 
crucibles were usually of the alumina-type bonded 
with ethyl-silicate. Lower oxygen figures could be 
obtained by employing special techniques but these 
Were not normally applied to vacuum-castings 
Holding nickel-base melts, containing titanium and 
aluminium, at 1,620 deg. C. at one micron, allows a 
further gassing-reaction to occur which was 
believed to be the removal of nitrogen This 
reaction could be quite marked and might continue 
for three min. With reference to shrinkage 
porosity, it was agreed that castings made and 
cooled in high-vacuum were susceptible to increased 
shrinkage-porosity. This effect was aggravated 
with decreasing metal-temperature, the lower the 
metal temperature the more general the interden- 
dritic porosity became. A straightforward remedy 
had been to increase the chamber-pressure immedi- 
ately after casting, either admitting air, or argon 
The technique of admitting an inert gas before 
casting was not encouraged since this reduces the 
ability to run thin sections as mentioned above 

(3) Grain-refinement from precoating-additives 
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and the use of cold ceramic-shells was restricted to 
the surface layers and was usually confined to with- 
in {- to *%-in. from the casting surface. The cold 
ceramic-shell had had a greater effect than the pre- 
coating additives in reducing the grain size, but it 
was usual to employ the combination of mould 
temperature, casting temperature, and precoating 
additives. A marked difference had been observed 
in the degree of grain-refinement between compet- 
ing alloys of the nickel-base creep-resistant type 
(4) The mould temperature had been 1,000 deg 
C. and the blade was 2 in. long by j in. wide. The 
thickest section of the blade had been % in. with a 
0.010-in rad. at the trailing edge 
This discussion on this 


luded the section 


Crucible Life 


After Dr. F. W. Haywood had presented the 
paper on “Industrial Refractory Crucibles,’* the 
chairman invited Mr. Gwynn (P.I. Castings (Altrin- 
cham), Limited) to open the discussion. 

Mr. I. L. Gwynn said that to him, the paper 
offered an unspoken challenge to the user, because 
it seemed to suggest that, as between one user and 
the next, there was a considerable diversity in the 
number of melts which could be made from one 
crucible of any one type. He was referring here 
to the figures given in Table 5. Naturally, these 
were bound to be tied up with variables, such as 
the materials which were being melted, and the 
melting conditions, but he suggested that perhaps a 
more significant factor was the way the crucible 
was used immediately before the melting com- 
mences. It had been found in his foundry that 
crucibles could vary in life very considerably by 
applying some very low-temperature treatment to 
the crucible, possibly packing it on top of pre- 
heating furnaces. Over a period of weeks or 
months, by adopting this technique, the service life 
had been increased from an average of about 
5 to 7, to an average of 10 to 14 melts. That was 
very significant. He suggested that Dr. Haywood, 
and Mr. George.t might like to look into this 
aspect, and possibly give some indication why there 
was this considerable variation in the number of 
melts per crucible 

Dr. Haywood replied, by saying that the life 
figures, given in the paper, had been provided by 
members of BICTA. However, he gave one or two 
examples from his own experience. Every attempt 
had been made to standardize the manufacture of 
the crucible—even to sending them out suitably 


packed in standardized-containers. Four or five 
years ago, his colleague, who helped with 
the paper, had had occasion to visit a cus- 
tomer who had inquired, “Why don't these 
crucibles last longer?” He had found that 
one container had been situated under a tree, 


and absolutely saturated. There was nothing that 
could be done about storing the crucibles when 
they were on the customer's site, but it was thought 
that if the rain had to soak the straw in which 
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they were packed, at least it should be prevented 
from getting to the crucibles, so it was decided 
to pack every crucible in a polythene bag, in an 
attempt to seal it 

With regard to the question raised by Mr. 
Gwynn, about pre-heating, there was nothing that 
could be done because after kilning has taken 
place, the crucibles have a very low water-content. 

After full inspection, and grinding of the top- 
face, they are then placed in polythene bags and 
despatched. He then noted, with satisfaction, that 
the pre-heating, which most of the audience would 
be carrying out, prior to the first melting, had 
increased their life from 5 to 7, to 10 to 14 melts 

Mr. M. RippiHoUuGH (Deloro Stellite, Limited) 
Stated that in manufacturing flux-coated welding- 
rods it had been found that even further precau- 
tions had to be taken when packing the welding- 
rods, and during the time they were kept in store. 
They had to be kept hot all the time they were 
in store, until packed, and were not allowed to cool 
down unless sealed in airtight-containers. If the 
welding-rods cooled down overnight in the damp 


British atmosphere, they picked up moisture. 
Mr. L. S. TayLor expressed satisfaction with 
the life of the crucible in vacuum-melting, and 


asked whether the fact that vacuum-melting in- 
evitably removed all the water-vapour from the 
crucible, played a significant part in the long lives 
of crucibles being experienced in-vacuum. He 
suggested that Dr. Haywood might feel it worth- 
while to heat his crucibles in-vacuum, before 
packing them in polythene bags 

Dr. Haywoop expressed gratitude for the help- 
ful comments made by members and his agreement 
with Mr. Taylor’s point with regard to the use of 
such crucibles in-vacuum. However, two points 
arose here; first, the removal of water-vapour, 
which would be very effective; and second, the 
statement about the packing of crucibles which 
was very important 

In reply to a question put by Mr. H. J. MEER- 
KAMP VAN EMBDEN (N.V. Philips’ Glailampen- 
fabrieken) regarding the efficiency of sealants, Dr. 
Haywoop said that there was no attempt what- 
soever to achieve a vacuum-tight container. The 
ordinary polythene bags were developed, initially, 
to keep out the rain in certain cases, and was the 
best thing that could be done prior to despatching 
crucibles. 


Carbon Loss 


Mr. SCHOFIELD said that when the first vacuum- 
furnace had been made they had also learnt how 
to make crucibles, and how to fire them in it. 
This had led, however, to some considerable trouble 
from refractory inclusions in their products, and, 
as it was realized that crucible manufacture was 
not their speciality, they started purchasing 
crucibles, which had been highly satisfactory. The 
speaker went on to say that he had a strong belief 
that the lack of tensile-strength of a certain material, 
was due to loss of carbon. If the mould was well 
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enough prepared it would contain sufficient oxygen 
to reduce the carbon content; the question then 
arose as to whether it came from the crucible. 
He was thinking not of moisture in the crucible, 
but of a possible refractory/ metal reaction, as the 
materials of the crucible were often oxides, and 
they might react with the carbon in the steel-melt. 

Dr. Haywoop considered it very unlikely on 
general metallurgical grounds, that there would be 
any material effect on carbon-reduction due to the 
crucible material. In reply to a further question 
from Mr. van Embden on the exact nature of cru- 
cible failure, Dr. Haywood said that this depended 
very largely on the particular process used. Most 
of the questions seemed to have been directed 
at the high-frequency induction-melting crucible, 
which had a much shorter life under air-melting 
conditions, than the crucible used in the arc- 
furnace. The latter failed as a result of erosion 
and slagging, whereas, on the basis of the number 
of failed high-frequency induction-melting cru- 
cibles he had had experience of, failure was due, 
in his opinion, to cracking—generally the manu- 
facturers’ fault. 


FOURTH SESSION 


Mr. R. W. N. Danielsen (Deritend Precision 
Castings, Limited) occupied the chair for the fourth 
technical session when a paper was read and dis- 
cussed on the subject “ Dimensional Aspects of 
Lost-wax Investment Castings ** by Mr. N. Mason 
(Firth Vickers Stainless Steels, Limited). 


Distortion 


Mr. A. F. Eyres (B.S.A. Company, Limited) 
opened the discussion by saying that one problem 
which had not been mentioned in the paper con- 
cerned the ovality of round sections, particularly 
when cored. This problem was not always present 
in the wax model, although it could occur if the 
model distorted, or it might occur only in the cast- 


ing. Another, and frequently encountered, diffi- 
culty resulted from flatness and distortion. This 
was by no means uncommon; moreover, it was 


very difficult to anticipate, and even when antici- 
pated, it was difficult to assess its degree, because 
so much would depend on length, thickness, varia- 
tion of mass etc.—all of which made it difficult to 
quote a tolerance at all in this respect. Usually, 
one had to be a little vague on this point, when 
advising a customer of the possibility of these 
difficulties arising, until sample castings had been 
produced, and the degree of distortion revealed. 

Another difficulty, which was occasionally en- 
countered, was “dishing” on large flat surfaces 
of moderate thickness, say }-in., even though the 
wax model might be corrected with the aid of wax 
denseners or chills. 

He was not aware of how many U.K. foundries 
were able to produce, store and assemble waxes 


* Paper printed in the Journat, June 2, 1960, p. 696 
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under controlled-temperature conditions. His 
company had found that waxes swell, and lift 
away from the wax densener, with increases in 
temperature. The same problem also arose in the 
primary investment; if this was not carried out 
under controlled-conditions of temperature and 
humidity, the refractory coating lifted from the 
wax models. 

Another difficulty that could arise was heavy 
scale-formation during heat-treatment, particularly 
of the carbon-steels. When this scale was removed 
by shot-blast it could be found that certain dimen- 
sions had been lost, particularly if they had been 
on the lower-range of tolerance to commence with 

The method of ejection of waxes from the die 
needed careful attention to avoid excessive pressure 
on any on section—which again could give distor- 
tion. 

The varying contractions of different types of 
steels, could occasionally cause problems, if one 
were asked to produce the same component from 
two different types of steel, using the same die- 
equipment. It had been found that the castings 
produced had not been identical in the different 
steels. 

In order to produce a casting as economically as 
possible, the aim was to obtain as many as possible, 
on the same sprue. However, with castings of 
moderate-size and weight, say, of 41lb. upwards. 
marked variations had been noticed between cast 
ings at the bottom, and at the top of the sprue: 
these had been due to differences in pressure from 
the head of metal, according to the distance from 
the ingate. There were, unfortunately, no easy 
answers to any of these problems which could arise 
with any casting. However, customers should be 
advised what was a reasonable expectation from in- 
vestment-casting, in terms of dimensional-accuracy 
It had been frequently found that only certain 
dimensions which were called for on a design-draw- 
ing were, in fact, critical. Tolerances on other 
dimensions could often be increased, by agreement. 
without causing difficulty to the customer, thus help- 
ing to keep the rejection-rate down, and, as a direct 
result of this, keep down the overall-cost of the 
casting. There was a great tendency for drawings 
to be sent to foundries, when asking for a quota- 
tion, which were, in fact, machining drawings. 
where tolerances of +.002 in. were called for, 
because such limits present no particular machining 
problem. 

Mr. Mason had mentioned in his paper the diffi- 
culty of maintaining closely tied-up dimensions for 
hole-centres; closely related to this problem was the 
difficulty of maintaining dimensions on big-circle 
diameters, where there were a number of holes on a 
comparatively-large flat surface which, again, might 
well be subject to distortion. It had been found 
that customers tended to be irritated when a draw- 
ing marked-up with a proposed form-of-supply was 
returned to them, and there were so many modifica- 
tions and deletions, that, at first glance, it appeared 
to bear little resemblance to the original. There 
was, however, no alternative to this procedure until 
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designers and project engineers were made familiar 
with the possibilities—and also the limitations—of 
the process Extensive marking-up of drawings 
was universally disliked, but it was essential that 
customers should clearly understand what they were 
going to receive, and for founders to indicate clearly 
the additional operations that would be necessary, 
to enable them to produce the finished component 
If this understanding were reached at the beginning, 
it would help to eliminate subsequent misunder- 
Standings 


Finishing and Rectification 

Mr. Eyres then turned his attention to finishing- 
operations, excluding machine-shop operations, 
which should be known, beforehand. When esti- 
mating for castings to be produced to the generally- 
claimed tolerances of 005 in., per in., fettling 
times generally covered the removal of the feeder- 
heads and generally cleaning-up, and were usually 
regarded as hand-operations, not requiring particu- 
larly close-limits. When, however, it was found 
that casting—and dimensional—variations had 
occurred, outside the permissible tolerances, it was 
necessary to correct them by hand-grinding, 
possibly involving the use of gap-gauges Where 
such an operation had not been anticipated and. 
therefore. not included in the estimate, cosis could 
go very much awry. Labour costs were the major 
factor in the cost of investment castings, and the 
additional cost of rectification could sometimes be 
out of all proportion to the estimated cost of fett- 
ling, and made the quoted-selling-price uneconomic 
This problem which had beset the industry for a 
long time, i.e, whether it was worth while to 
attempt to rectify castings, as opposed to scrapping 
them The answer clearly depended upon the 
amount of rectification to be done, and the value 
of the casting in question. Closely related to this 
point was the question of trying to rectify castings 
which were either not flat, or had distorted. Again 
this work could be very costly, because the varia-- 
tions and distortion were seldom uniform, and 
each casting needed to be dealt with individually. 
It was a slow process, and usually involved much 
time from a comparatively skilled operator, who 
could be employed to better advantage in passing 
through, in the same period, a larger volume, and 
value, of castings 

Mr. MASON said in reply, that the question of 
ovality was. in his opinion, tied up with economics 
Most of the round designs were made as invest- 
ment-castings because the designer happened to 
desire three webs, or other refinements—otherwise 
he would turn the component from bar The 
mere fact of introducing webs, invariably meant 
that the shrinkage was not constant and, unless 
one could afford to make one small casting in a 
mould, such castings appeared to be fairly round 
until measured. Referring to one of his lectures 

delivered on behalf of BICTA to production 
engineers—he stated that he had displayed cast- 
ings on a table; after the lecture, he had been 
horrified to see one of the audience take a scale 
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out of his pocket, measure a casting,‘and say in 
a very loud voice, “ But it’s an eighth out of 
round!” In fact, the castings in question had 
been, he thought, very good samples indeed! 


Design Trouble 


Mr. MEERKAMP VAN EMBDEN said that his com- 
pany had developed investment-casting activities 
in the research laboratory, and had made some 
first-class castings The problem then arose of 
persuading their own designers-of-apparatus to use 
the new type of castings. That had been difficult. 
First, he had approached the designers personally. 
They were very polite, but he could see by their 
expressions that their attitude was, “ Here again 
is an interfering busybody from the lab., who 
wants to teach us our own business.” A younger 
man who was sent next, seemed to give the designers 
the impression that he was just from a technical 
school, and therefore could know little about their 
work. The solution had been to take an elderly 
employee—a designer who had been there for 
about 40 years—and to make him enthusiastic 
about the new method of castings production. He 
had gone back to the design-office and, passing from 
board to board, had, in effect, said, [his com- 
ponent is something you can make better by cast- 
ing, and you must change the design to suit!” 
That system had worked very well, and a couple of 
years afterwards, the firm had called in specialists 
and set up a production investment-foundry 

The problem was to re-educate the designer in 
the advantages and requirements of castings de- 
sign. In machining there was one aim, which was 
to take away as little material as possible, to keep 
the cost low. On the other hand, in casting design, 
the aim was to make the component as light, 
and as small in section, as possible, consistent with 
soundness The worst trouble arose when the 
designers asked them to produce a casting, to the 
same tolerances and specifications, as the machined 
components. Then it was certain that they would 
not succeed 

When making the first dip there was always 
trouble with small air bubbles, which gave ripples 
on the surface [his had been overcome. to a 
great extent, al the speaker's company by using a 
vibrating plate in the dip-coat solution, during the 
night The small bubbles came to the surface 
and a much better coating on the wax model was 
achieved 


Two Suggestions 


Continuing his remarks, Mr. van Embden re- 
ferred to another matter, not directly concerned 
with investment-castings, because it had proved to 
be very useful, when making microscopic slides 
of the material, The normal practice was to grind 
the sample with several grain-sizes, and after 
changing each grain, to wash out the sample, to 
get rid of the last grains of coarser material, before 


switching over to the finer material For this 
purpose, it had been found most useful to have 
ultrasonic-cleaning equipment He advised the 
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audience to try this procedure, assuring them that 
they would be enthusiastic about it. 

Two means of overcoming part of the difficulty 
connected with dimension tolerances, had been 
found: first, the injection-temperature should be 
made as accurate as possible—tolerances of 2 to 
3 deg. should be avoided and an attempt made to 
get within half a degree, because then the inter- 
ference of the wax bubbles would be smaller. 
After ejection of the wax model from the mould, 
a little straightening between plates may be carried 
out by hand, but when cooling down, on a hot 
day, distortion can occur once more. Therefore, 
second, the moulds should be insulated by putting 
them in a small container, filled to a depth of about 
4-in. of water, where they float without further 
distortion. They can then be transported to the 
end of the line, and taken out. This is followed 
by cooling-down and hardening—even while 
brittlke—and cleaning. Such a procedure works 
very well. 

Mr. MASON gave it, as the conclusion of his 
foundry, that progress would not be made until 
every designer was a precision foundryman, and 
possibly every precision foundryman, a designer. 
In the meantime, the best had to be done to educate 
the designers. He understood that two large-scale 
buyers of precision-castings employed a foundry- 
man—though not an investment foundryman—to 
advise their design-staff on methods of manufac- 
ture, and how to secure economies. 

Mr. Eyres said that on the leaflet issued by the 
American Investment Casting Institute, he had 
been surprised to notice that two tolerances were 
quoted, one presumably being “as-cast,” and the 
other the F.L.R.* tolerances—presumably, after 
some accurate fettling§ He was surprised that 
friends in the United States should be able to sell 
castings with tolerances as wide as were quoted 
for the as-cast condition. Did this mean, he asked, 
that all the castings which were sold were finished 
closely-fettled; also, to what degree of accuracy 
were they normally fettled, and by what methods 
In addition, was it hand, or machine fettling? 


Foundry and Customer 


Mr C. H. Watts (Precision Metalsmiths Inc.) 
stated that the experiences on dimensional toler- 
ances described in this interesting paper paralleled 
American experiences very closely. A consider- 
able amount of work had been done in examining 
dimensional tolerances; on a test specimen approxi- 
mately 3-in. long and I-in. wide and perhaps }-in. 
thick, this rectangular section, when gated in a 
horizontal plane. as opposed to a vertical plane, 
exhibited considerable differences in dimensional 
variation on a 3-in. length. He wondered whether 
anything similar had been experienced in British 
tests. A comparison of test data, in that respect, 
would be interesting. Some of the terms were a little 


* F.LR. is understood to mean, full indicator reading, similar 
to the term. total indicator reading, used in the UK 
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strange, he said, and added that this question of 
dimensional-tolerances depended in many instances, 
on the relationship between the foundry, and the 
customer. If the latter required a tight-dimension, 
then many foundries would machine-finish on a par- 
ticularly tight-dimension; and, if this were not re- 
quired for a particular application, then there might 
be some gate-stub that was left—perhaps because the 
customer himself was going to machine that surface, 
and it was not required to finish it completely, in 
that instance. It was hard for him to give either 
a general, or a specific, indication; again, it more 
or less depended on the relationship between the 
foundry and the customer. They endeavoured in 
every instance to work as closely as possible with 
the customer. It was not desirable to give him 
more than he needed because that raised the price, 
and if he could use a casting with some of the 
gate-stub left—well, then it was preferable to 
leave castings in this condition. 

Mr. L. E. Carr (Precision Metalsmiths Inc.) 
said that the dimensions mentioned in the hand- 
book of the Investment Casting Institute, were 
the dimensions which the various associated foun- 
dries could hold-to. The “ as-cast’ dimensions, as 
noted in the book, were those despatched in the 
“as-cast condition. Mr. Watts had answered 
questions as to whether customers would accept 
them. The F.I.R. tolerances were held-to, and 
called-upon. It was stated, in their book, that those 
particular dimensions cost extra; any straighten- 
ing and finishing operations, had to be paid for 
His question, how many of the audience had seen 
the latest issue of the handbook, received a show 
of hands. He then continued, by saying that he 
considered that it might be worth while to work 
through Mr. Bolton, and perhaps arrange a course, 
on the basis of this book. This might give founders 
an idea how to approach more directly some of 
their particular problems on dimensions. 

Mr. Eyres agreed that, generally speaking, this 
answered his question, but added that the “ as- 
cast” tolerances, however, seemed to be much 
larger than would normally be considered accept- 
able in this country. 


Mr. Carr replied that no matter what controls 
were exercised there would still not be sufficient 
controls, on a production basis, to get 100 per 
cent. delivery with such tight tolerances. If the 
customers wanted these close tolerances, they can 
be given what they want, provided they would go 
a step further, and pay extra. 


Specification Book 


Mr. Warts said that they were experiencing 
difficulties in setting-out some of their specifica- 
tions in the form of a book, such as the ICI 
manual, and he wished to say that this had been 
a group effort, in which all foundries participated, 
and that the dimensional tolerance had been agreed 
upon, so that it could be generally held. It was 
probably broader than many of them adhered to, 
but rather than make it something really tight 
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when, perhaps one, or two, of the foundries would 
think that they could not possibly hold it, they 
would not issue a book to limit them. This was 
probably the reason why the tolerances seemed 
as broad as they did. He was sure, there were 
many foundries which could, perhaps, do better. 

Mr. Carr added that the shape of the part, its 
size, and the alloy, affect the tolerances. A very 
simple shape, a small part, could be cast and held 
very closely to size. But if a large—say a 26-in. 
part with coring, slots and holes—were taken, 
nobody could cast to the tolerances referred to in 
the book. 

Mr. G. Lyon (Fairey Aviation, Limited) stated 
that his foundry had encountered a wide variation 
in customer reaction to this question of tolerances, 
owing to the varying degree of understanding of the 
factors which made tolerances necessary. This 
was part of the task of educating customers. 

Mr. Mason seemed to favour casting-drawings 
made by the customer. He was not so sure that 
it was not better for the founder to reply to the 
customer, with his own version of the drawing. 
Possibly, different customers responded in different 
ways. They had had experience of it both ways 
with their customers, and their own machine-shops. 
It was not only a question of producing the cast- 
ing with a given dimensional variation, but a loca- 
tion for jigging was an important factor, which was 
often lost sight of. There had been cases in which 
the customer had found it more satisfactory to be 
given a location for jigging, which resulted in the 
important dimensions being maintained, even at 
the risk of the additional operation of taking the 
location off. When producing large numbers of 
castings—say 13-in. long—and applying the factor 
of +0.005 of an in. per in. variations of over 

in. would result, and special precautions had 
had to be taken to improve on that 


Casting Drawings 

Mr. Mason said that with regard to casting 
drawings, they were perhaps too idealistic in think- 
ing that the customer would be sufficiently aware 
of the problems to be able to produce casting 
drawings. He did not think that day would be 
reached for a very long time, but, in the mean- 
time, his company invariably made casting draw- 
ings for components, and usually returned them 
with quotations, and acknowledgments of orders 
to show the customer what he would receive 
Generally speaking, it was far better at that stage 
to have the fight, if there was going to be any 
irgument at all, as to what could be produced, 
rather than when a few thousand castings had 
been produced and were on the way back. 

Certain customers often said “ Well, such-and- 
such a foundry had offered to do it to such-and- 
such a dimension,” they quoted a figure which 
one, in one’s wildest dreams, would not even dare 
consider. It was his firm belief that this sometimes 
was just a “try-on.” However, other founders 
took the attitude, “ Well, I've not mentioned it, 
but I'll grind that to size and shotblast it, and no 
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one will ever know the difference.” Some honest 
common-ground was needed on these matters. 

A statement had been made to the effect that, 
unless a precision foundry were prepared to carry 
out finish-machining and grinding, there would, 
in future, be little scrope for the precision foundry 
that only wanted to produce castings. Such a con- 
ception would obviously alter the whole position of 
the precision foundry as we know it. 

Mr. BricG asked whether it mattered to the 
customer precisely how products were achieved, 
so long as they were produced. He was not so 
convinced that the product quoted for was always 
produced, and if a customer were really deter- 
mined in his mind that a part was rejectable, he 
could reject it. The only way of coping with this 
problem was unequivocal liaison between founder 
and customer. 


Written Contributions 


The following two questions were put to Mr. 
Mason by Mr. L. W. Duffin and Mr. D. C. Jarman: 


(1) Had the Authors considered the effect of 
firing-time and temperature on the shrinkage of 
the mould? With the normal sodium-silicate 
bonded Austenal-type mould, as with most unfired 
ceramic-bodies there was a contraction above about 
800 deg. C., which increased progressively with 
time and temperature. This was, of course, due 
to the gradual formation of the ceramic-bond, on 
which the fired-strength of the mould depended. 
To overcome this effect, would the Authors recom- 
mend a constant firing-cycle, or a cycle sufficiently 
long, at any one temperature, to achieve equi- 
librium at that temperature? 

(2) Had the Authors found it necessary to 
allow a variable factor, for the shrinkage of the 
casting, from the molten-state, to room-tempera- 
ture, depending on the alloy used. It was the 
writers’ experience that the 18/8 and the 13 per 
cent. chromium-steels required considerably 
different shrinkage-allowances presumably due to 
the difference in thermal-expansion 

Mr. N. Mason replied seriatim as follows:— 

(1) The problem of varying shrinkage of the 
mould, caused by the firing-cycle, was considered 
at great length, in the early stages. The develop- 
ment of true ceramic-bonds naturally affected the 
strength of the mould when casting, and, as such, 
had a definite influence on the crushability of the 
investment, and subsequent danger of “ tears.” 
The optimum fired-strength was the weakest-mould 
obtainable, consistent with its ability to be handled, 
until the casting had cooled. This could only 
be reproduced by a fixed-percentage of bond, fired 
under consistent-cycle conditions, preferably long 
enough to achieve equilibrium. Once these factors 
had been determined, it was his opinion that they 
should be rigidly adhered to, in order to minimize 
any variation of dimension 

(2) His experience had not shown any necessity 
to vary the shrinkage factor from one alloy to 


another. Specifically dealing with the 18/8 and 


13 per cent. chromium alloys, it was standard 
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sand-foundry practice to utilize the same contrac- 
tion allowances. It was agreed that theoretically 
it would seem necessary to make some allowance, 
but in conjunction with the difference in thermal! 
expansion, could also be considered the effect of 
casting-temperatures varying above the liquidus 
temperature, which in itself, could cause differential 
shrinkage 


Closing Remarks 

The chairman in closing the Conference, said 
that his quick impression had been that the “ ice ” 
had well and truly been broken. Four years ago 
it had been pretty thick, but on this occasion one 
sensed a greater freedom of discussion and much 
happier, friendlier, discourse at the various social 
functions. Next, he acknowledged the help given 
by the Founpry TRADE JOURNAL in publishing the 
previous Conference proceedings. 

In his concluding remarks he said he hoped the 
visitors had enjoyed the Conference as much as 
they had enjoyed having them. In_ particular, 
he appreciated Mr. Carr’s remarks and the greet- 
ings he conveyed from the Investment Castings 
Institute of America. 

Having expressed his gratitude to his colleagues 
on the Council, and to Mr. J. Bolton for all 
the administrative arrangements, he declared the 
Conference officially closed and the new chairman 
(Mr. Danielsen) in office. 

The British Investment Casters’ Association announce 
that at an extraordinary general meeting held in 
November last, Mr. E. G. DONALDSON, B.SC., A.I.M., 
was appointed as secretary of the Association. (He 
succeeds Mr. JoHN BoLtToN who on October | took 
up the position of director and secretary of the British 
Stee! Founders’ Association.) Mr. Donaldson was pre- 
viously on the staff of the International Meehanite 
Metal Company, Limited. 


News in Brief 

THE ORIGINAL SOCIAL CENTRE built for Newton Cham 
bers and Company, Limited, at Chapeltown in 1865. 
was re-opened as the Lane End Workingmen’s Club 


last month. Club members had bought and renovated 
the premises 

Mr. J. V. Isaacs, past-president of the Yorkshire 
branch of the Contractors Mechanical Plant Engineers 
was the chief guest at the first dinner/dance of the 


Derbyshire branch held at Chesterfield, when there 
were 230 present. 
Ramwways carried 14,500,000 tons more 


freight during the first 47 weeks of 1960 than during 
the same period of 1959. The increased carryings are 
made up of 2,400,000 tons of general merchandise, 
7,700,000 tons of minerals and 4,400,000 tons of coal 
and coke 


AN ORDER received by Lithgow’s, Limited, Port 
Glasgow, is for a 5,330-ton banana boat for Jamaica 
Banana Products which will cost almost £1,000.000 
The vessel will have Sulzer diesel engines— instead of 
turbines—made by David Rowan & Company. 
Limited, Glasgow 
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BARNSLEY INDUSTRIES have been invited to take part. 
with the Chamber of Commerce, in the celebrations 
of Commonwealth Technical Training Week in the 
town this year, beginning on May 29. A technical 
exhibition will be held at an open week at Barnsley 
College of Technology. 

THE FIRST EXPORT ORDER for a new Ossett product 
a mechanical dumper—has been completed by North- 
field Industrial Fabrications, Limited, engineers, Park 
Works, Northfield Road, Ossett. Two dumpers, 
together worth between £8,000 and £9,000, are going 
to a Swedish company. 

IN SOME PARTS of the foundry units of the Osborn 
Group, Sheffield, overtime has been eliminated and 
short-time working introduced. The steps are stated 
to have been taken to offset temporary recession in 
some classes of work. In one foundry about 50 men 
are affected. They will alternate with a three-day week 


Mr. W. H. HiGGInsorHaM, chairman of Edgar Allen 
and Company, Limited, Sheffield, presented awards to 
23 employees with 25 years’ service and to three with 
50 years on December 21. The 50-year-service men 
were Mr. Harry Baines, a melter in the electric-furnace 
department, who is retiring. Mr. Harry Booth and Mr 
Will Hague 


Mr. T. S. SHIPMAN, managing director, Jones and 
Shipman, Limited, machine-tool manufacturers 
Leicester, announced last month a _ personal gift 
of five-sh ling shares to more than 400 workers and 
retired workers of the company. The number of shares 
each worker wil! receive will depend on the length 
of service over 10 years. 

A PROTOCOL on technical aid to Bulgaria in the 
building and expansion of industrial and power 
generating plant was signed in Moscow on December 
1. In accordance with this protocol, the USSR will 
also give Bulgaria technical assistance in the expan- 
sion of the Lenin tron and Steel Mill, the Maritsa 
East Thermal Power Station, an oil refinery in Burgas 
and the Damayanov Copper Smelting Works. 


G. & J. Weir (HOLDINGS) Limited, Glasgow 
announce that a subsidiary company, Weir Valves 
Limited. has made an issue of shares to Pacific Valves 
Inc.. of Long Beach, California. Weir Valves will 
manufacture and market Pacific Valves’ products 
throughout the world except the US. The company 
which will continue to be controlled by G. & J. Weir 
Holdings, has changed its name to Weir-Pacific Valves 
Limited 


AT THE FOURTEENTH annual distribution of awards 
of Samuel Osborn & Company, Limited. last month 
the award for the outstanding apprentice of the year 
was gained by Michael Grayson of the Wicker Works 
who received a £10 prize. Nineteen-year-old Miss 
Jean Booth, at present in the drawing office, received a 
special award for gaining five passes in an engineering 


examination. One hundred and seventy apprentices 
attended 

AFTER ONE of its most successful trading years 
Leyland Motors, Limited, Lancs, is still showing an 
upward curve in orders received, particularly from 
overseas. During the last four months, the group, 
including Albion and Scammell, have been receiving 


vehicle orders at a value of well over £1,000,000 per 
week. Sales during this period are 18 per cent. higher 
than last year for the quantity produced vehicles of 
Leyland and Albion. 

INVESTIGATIONS on electro-polishing of stainless 
steels, particularly of nickel-free austenitic Cr/Mn/N 
stainless steels at the National Metallurgical Laboratory 
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India, have revealed that sulphuric acid can be used 
to replace the phosphoric acid required in the elec- 
trolytic bath While mechanical polishing involves 
time-consuming grinding and buffing treatments, the 
electrolytic technique yields a mirror-like lustrous finish 
at a much lower cost, it is stated. 


SHEFFIELD’S TALLEST CHIMNEY, that at the Wicker 
works of Samuel Osborn & Company, Limited, its 
soon to be dismantled, as it is no longer needed with 
the changeover of the drive of the forging hammers 
from steam to compressed air. The chimney, octagonal 
in shape, and originally 191 ft. above ground level, 
was put up in 1853 in 12 weeks at a cost of £320 
by the Sheffield steeplejacks, Harrisons. Its present 
height is 184 ft. 5 in. above ground. 


THE WAGES OF LABORATORY ASSISTANTS and freedom 
of employees of the Park Foundry, Belper, Derby- 
shire, to be members of trade unions, is to be the 
subject of direct discussions between the firm and the 
Association of Scientific Workers. A statement by the 
Industrial Court said that after submissions had been 
made by both sides following a complaint by the 
Midlands regional organizer of the union, it was 
recognized that there had _ possibly been misunder- 
standings 


GIFTS TO THE UNIVERSITY OF LeEDs include £1,375 
for the Department of Mechanical Engineering, trom 
the Department of Scientific and Industrial Research, 
for research on elasto-hydrodynamic problems; £3,850 
for the Department of Metallurgy, from the United 
Kingdom Atomic Energy Authority, for research on 
pure and commercial uranium: and £1,000 for the 
Department of Mining from Richard Sutcliffe, Limited, 
manufacturers of mechanical-handling equipment, of 
Horbury 


THe WaALMSLeY (Bury) Group, plan to 
close four foundries which they operate-—three in 
Bury and one in Wigan—-when their new foundry. 
at present being constructed in Crompton Way. 
Bolton, is completed. Primarily designed as a foundry, 
the new building will have accommodation for ancil- 
lary processes, including patternmaking and machining 
and glazing of cylinders. Two former cotton mills 
adjacent to the new site have been acquired and these 
will be used for pattern storage and for patternmaking 
purposes 

CHANGEOVER TO DIESEL LOCOMOTIVES at the Grimes- 
thorpe Locomotive Depot at Sheffield will start early 
this year. The locomotives are scheduled to be delivered 
at the rate of three a week until the total fleet of 
67 has been delivered. The diesel fleet will eventually 
consist of 46 locomotives of 1.365 h.p. each. and 21 
of 1.000 h.p.; they will be used for the freight services 
for which Grimesthorpe is responsible. This ts the first 
step in the implementation of British Railways pro- 
posals for Sheffield under the White Paper plan. Two 
of the new type locomotives have been at the depot 
for training purposes for some time 


AS A DIRECT RESULT of the recent acquisition by 
Miles Druce & Company, Limited, of the whole of 
the issued share capital of Douglas Elliot & Company, 
Limited. steel stockholders, Leeds, the name of the 
latter company is being changed to Douglas Elliot 
Steel. Limited. which fal!s into line with other members 
of the group A separate company is also being 
formed, wholly owned by Miles Druce & Company. 
Limited. to be called Douglas Elliot Pig Iron Limited. 
acting as pig-iron distributors and representing Barrow 
Ironworks, Limited. for their hematite and sem!- 
phosphoric pig irons. Both these changes took effect 
from January |. 1961 
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Personal 


Mr. W. Gray has been co-opted a director of A. 
Reyrolle & Company, Limited, 


Mr. J. G. Stewart has been appointed a director 
ot Stewarts and Lloyds, Limited. 


Mr. M. I. Pricuarp has resigned his directorship of 
Massey-Ferguson (United Kingdom), Limited 


Mr. WILFRED E. Nixon has joined the board of 
Foundry Equipment and L. & Y. Holdings, Limited 
l 


THE IMPENDING RETIREMENT (on April 30, 1961) 1s 
announced of Col. S. C. Guillan, for 50 years secretary 
of the Institute of Metals 

Mr. T. E. H. Birtey, deputy overseas manager of 
British Insulated Callender’s Cables, Limited, has 
retired after 40 years with the company 

Mr. C. C. MILLER has been appointed deputy chair- 
man, Earle Bourne & Company, Limited, brass rollers 
ind tube makers, Heath Street South, Birmingham 8 


Lieutenant-Commander G. W. WELLS, managing 
director (production), United Steel Companies, | imited, 
Sheffield, is on a two-months’ business trip to Australia. 


Mr. G. E. Lowe (chief engineer) and Mr. A. R 
RuMFIT (technical sales manager), have been appointed 
special directors of the Yorkshire Switchgear Engineer- 
ing Company, Limited, Leeds 

Sir JOHN WRIGHTSON has accepted an invitation to 
join the board of A. Reyrolle & Company, Limited. 
Sir John is chairman and managing director of Head, 
Wrightson & Company, Limited 

Mr. A. NapINn, general manager of Brayshaw Fur 
naces, Limited, furnace engineers and of Brayshaw 
Tools, Limited, both of Belle Vue Works, Manchester, 
has been appointed a director of both companies. 


Mr. Eric RUSSELL has been appointed joint manag- 
ing director of Herbert Morris, Limited, with Mr 
FRANK Morris, chairman of the company Mr 
STANLEY GARDNER has been elected to the board as 
sales director 

Mr. L. HAMMOND and Mr. F. V. MILLS have been 
appointed directors of Christy & Norris, Limited, iron 
and brass founders and manufacturing engineers. 
Chelmsford, Essex The company is a subsidiary of 
Christy Bros., Limited 


Major General Sir CHARLES been 
appointed deputy chairman of Vickers, Limited, as 
from January 1. He will retain his present posts of 
the chairman of Vickers-Armstrongs companies and 
managing director of Vickers 

Mr. R. B. PINKNEY, managing director, has been 
appointed chairman of Caird & Rayner, Limited, 
marine engineers, London, in succession to Mr 
G. F. R. BaGuLey, who has retired from that post 
but will continue as managing director 


Mr. J. D. Stk (commercial manager) Mr. J. D 


HuLLock (general foundries manager), and Mr 
H. O. W. HiLey (secretary) have been appointed addi- 
tional directors of Clay Cross (Iron & Foundries), 
Limited, and will retain tf! present positions 
Wild-Barfield Electric Furs es, Limited, announce 


the following promotions Mr. W. R. BREW to 
be executive manager (engineering); Mr. F. L. GLADWIN, 
executive manager (commercial); Mr. O. V. METCALFE, 
executive manager (production), and Mr. R. C. Ray 
to be sales manager 


F. J. Ballard & Company, Limited, industrial oven 
manufacturers, announce that Mr. G. N. TURNER, 
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Personal 


who has been with the company 32 years has been 
appointed assistant technical director in place of Mr. 
R. J. Broomer who is resigning from the company 
after five-and-a-half years’ service. 


John Summers and Sons, Limited, announce that 
Mr. J. IVAN SPENS, 0.B.E., C.A., has retired from the 
board, and that Mr. STEPHEN A. R. Gray and Mr. 
Peter J. Summers who, for the past four years have 
been assistant general managers of the Shotton Works, 
have been appointed directors of the company. 


Mr. J. DouGtas Latta, who was recently appointed 
a director of Glenfield & Kennedy Holdings, Limited, 
has joined the board and becomes chairman of its 
subsidiary, Glenfield & Kennedy, Limited. Mr. W. B 
TRENHOLME, general works manager at Kilmarnock, 
has been appointed a director of the subsidiary. 


Mr. R. S. Bruce, president of Sheffield Chamber 
of Commerce, Dr. C. CockraM, production director 
of the heavy organic chemicals division of Imperial 
Chemical Industries, Limited, and Mr. G. R. MCKENZIE, 
managing director of the Carborundum Company, 
Limited, are among those who have been made 
Fellows of the Institution of Works Managers. 


The Council of the Institute of Metals has elected 
Professor W. Hume-Rotuery, Isaac Wolfson Professor 
of Metallurgy in the University of Oxford, as an 
honorary member of the institute. The Council has 
also elected Major C. J. P. Batt, Dr. Maurice CooKk 
and Lt.-Col. S. C. GumLLan as fellows, in recognition 
of the services they have rendered to the Institute. 


Mr. C. M. SLocomBE has been appointed a director 
of engineering of Distington Engineering Company, 
Limited, as from April 1, 1961, and will relinquish his 
present post of director of engineering at Samuel Fox 
& Company, Limited, on August 31, 1961. Both com- 
panies are subsidiaries of the United Steel Companies, 
Limited. 


Mr. STANLEY ROBERT PARKER, senior lecturer at 
Enfield College, Middlesex, has been appointed head 
of the engineering department at Keighley Technica! 
College, in succession to Mr. H. C. Town. Aged 38, 
Mr. Parker has been on the staff of Enfield College 
since 1945 and will take up his new duties at Keighley 
early this year. 


Mr. J. P. V. WoottaM has been appointed deputy 
chairman of Simon-Carves, Limited. He joined the 
company in 1916 and was appointed a director in 
1945 and a joint managing director in 1953. He is 
also a director of the holding company Simon Engi- 
neering, Limited, and of a number of subsidiary and 
associated companies. 


Mr. J. B. SPENCER has been elected to the board of 
Lancashire Dynamo & Crypto, Limited, Trafford Park, 
Manchester. He will be general manager of the 
company’s works at Willesden in succession to the 
late Mr. C. F. Jackson. Mr. D. W. MALin has been 
appointed a director and general manager at the 
Trafford Park Works. ‘ 


Mr. F. MarrLanp Wricut and Mr. NorMAN WILSON 
have been appointed joint managing directors of 
Josiah Wedgwood & Sons, Limited. Sir Joun Wepc- 
woop has been reappointed as deputy chairman. Mr. 
JosiAH WEDGWOOD retired as managing director of 
the company at the end of last year. but will continue 
as chairman of the board. 


JANUARY 5, 196! 


Joun C. GARRELS, Jr., of Springfield, Massachusetts, 
USA, has been elected to the board and has been 
appointed to the position of deputy managing director 
of Monsanto Chemicals, Limited. Mr. Garrels, who 
has been an assistant general manager of the company’s 
plastics division since 1956, will assume his new 
responsibilities early this year 


Mr. D. Rutippvett, chief engineer, Mr. D. | 
SHAND, works manager, and Mr. A. G. Way, secretary 
and accountant, have been appointed directors of 
Westool, Limited, engineers of Auckland, Co. Durham 
Mr. G. R. Hook has resigned from the board after 
41 years with the company, during which he was for 
many vears managing director. 


Obituary 


The death has occurred of Mr. E. R. FRANCIS, B.SC., 
who was formerly a member of the staff of the FouNpDrRY 
TRADE JOURNAL and its sister journal the Jron and 
Coal Trades Review. He was born in 1899 and after 
the 1914 war was on the staff of the Science 
Museum, South Kensington, relinquishing this post to 
join the Safety in Mines Research Board. He joined 
the staff of Industrial Newspapers, Limited, in 1932, 
where his chief responsibility was the gathering and 
presentation of information from overseas sources, 
work which he carried out with both enthusiasm and 
marked ability. He was an outstanding linguist and a 
mathematician of no mean order. Whilst he was 
assistant Editor of the JouRNAL, he presented a paper 
to the London branch of the Institute of British 
Foundrymen, in 1942, on “ Metallurgical Literature,” 
a monumental contribution on how to use the material 
available. 


After a short period with the Institution of Electrical 
Engineers, Mr. Francis joined the staff, in January, 
1946, of the technical information section of the re- 
search and development department of the Mond 
Nickel Company, Limited, as senior assistant. He be- 
came technical information officer in July, 1951, but 
had to relinquish that appointment in July, 1956, on 
account of failing health. He died on Christmas Eve. 


Mr. W. ARCHDALE, a director of James Archdale & 
Company, Limited, machine-tool manufacturers, Birm- 
ingham and Worcester, has died at the age of 65. His 
father was the founder of the firm. 


The death is announced of Mr. J. MASTERS at his 
home in Lancing, Sussex, on December 21. He started 
his career in the foundry as an apprentice at Kitson’s 
of Leeds and went on to Fowler's of Leeds, Carters 
of Stalybridge and Lowcock’s of Shrewsbury. He 
joined the staff of Fordath Engineering Company, 
Limited in 1926, where he remained until his retire- 
ment in 1946. Mr. Masters was a well-known member 
of the Lancashire branch of the IBF, joining in 1917 
He was branch president and a diploma award winner. 


Mr. WILLIAM RYLAND WILLIAMS was 
prominently associated with the brass and copper 
trades in Birmingham for nearly half a century died 
on the eve of his 83rd birthday. He was for nearly 
40 years chairman and joint managing director of the 
family business of Williams Brothers and Piggott, 
Limited, of Herbert Road, Small Heath, Birmingham, 
ind was a founder member of the British Non-Ferrous 
Metals Federation. He died at Kidderminster where 
he had gone to live with his daughter earlier this year. 


ae 
ee 
: 
3 
Che 
> 


JANUARY 5, 1961 FOUNDRY TRADE JOURNAL 27 


Bete 


AVAILABLE FROM STOCKS HELD IN 
GRANGEMOUTH, MIDDLESBROUGH, MANCHESTER 
MANCHESTER, HULL AND LONDON, A& 
THUS ASSURING PROMPT DELIV- 
ERIES THROUGHOUT GREAT BRITAIN 


FESIL SILICON BRIQUETTES 
re produced by modern methods 
and under strict metallurgical 
control. 


A new and interesting technical 


booklet on the use of Silicon — a 
Briquettes in Iron Foun- 


dries is available free on aes —— 
request. 


Exclusive Agents and Distributors for the United Kingdom 


F. & M. SUPPLIES LIMITED 


4, BROAD STREET PLACE, LONDON, E.C.2 
Telephone: LONDON WALL 7222 (4 lines) 


CABLES : FOUNDRIMET, LONDON. TELEGRAMS : FOUNDRIMET, TELEX, LONDON 
FACTORY : CONCORDIA WORKS, LONDON, E.14 


MANUFACTURERS OF MANGANESE, SILICO-MANGANESE AND OTHER FERRO ALLOY BRIQUETTES 
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Raw Material Markets 
Iron and Steel 


With resumption of work at the ironfoundries follow- 
ing the Christmas holiday, business is similar to that 
of recent weeks. The overall position shows a deteriora- 
tion, compared with the opening of last year, particu- 
larly in the case of the engineering and speciality 
foundries supplying the motor car industry. At that 
time demand for castings from this trade was at peak 
level and maximum outputs were being obtained; 
recently, however, demand has shown an appreciable 
fall and there is insufficient work to enable many of 
these foundries to maintain a full working week. The 
call for castings for commercial vehicles and tractors 
is at a good level, however, and foundries supplying 
high quality castings to machine tool makers, steel- 
works, power and electrical plant manufacturers, heavy 
engineering trades, and others are also receiving good 
support. 

The building trades maintain a good demand for 
castings from the light foundries. Despite a seasonal 
increase in the sale of domestic utensils the demand 
for castings from this industry has shown little change. 
Most of the light foundries are anxious to obtain more 
work as many of them have highly mechanized plants 
which are not being engaged anywhere near productive 
capacity. Most of the jobbing and textile foundries 
are fairly well engaged, but they also could undertake 
more work. 

The supply of pig-iron in all grades is plentiful, and 
the foundries have little difficulty in covering their 
requirements. The low phosphorus irons used in the 
production of high-duty castings continue to be in 
heaviest demand, and hematite and refined irons are 
also delivered to requirements. Plentiful supplies of 
high phosphorus irons are available for the light, 
jobbing, textile, and some of the engineering foundries 
which use this grade, and producers are able to meet 
home demand without difficulty and also to continue 
sending consignments overseas. 

Arisings of the better grades of cast-iron and steel 
scrap are readily accepted by the ironfoundries, but 
available supplies continue restricted and special quali- 
ties are scarce. Foundry coke, ganister, limestone. and 
firebricks are readily obtainable. 

The re-rollers started work after the holiday with 
good order-books. Business on hand is sufficient to 
enable them to maintain satisfactory outputs, although 
for some of their products demand is not now so 
heavy, chiefly because of the recession in the motor 
car industry. Most of the re-rolling mills have ade- 
quate supplies of mild steel semis, as apart from the 
stocks on hand, home steelworks continue to send 
forward substantial tonnages in this grade of steel. 
The supply of carbon and alloy steel billets is not so 
good, and difficulty is experienced in obtaining the 
required tonnages. 


Non-ferrous Metals 


End-year influences in copper have made for a poor 
market and the price of the red metal has been fluctuat- 
ing narrowly around £228 a ton. The one feature of 
interest continues to be the strike position in Chile at 
the El Teniente mine. As far as can be ascertained 
the strike was due to begin on Tuesday, but it now 
seems that it will begin on Monday. El Teniente wants 
the same terms of settlement obtained by the workers 
at Chuquicamata who went back to work six weeks ago 
after a six weeks’ strike. Much will depend on the out- 
come of the Chilean position as the possibility of a 
strike is a sustaining factor in the market 
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stocks of copper in the UK are over 14,000 tons, the 
highest level reached for 15 months. 

In the US the market is also flat, although there has 
been a modest increase in activity following the reduc- 
tion in the intake price for scrap to 234 cents a pound. 
Otherwise, the price structure is unchanged with 30 
cents a pound being applicable to both custom smelters 
and producers. 

Tin has also suffered from end-of-year influences and 
the feeling is that consumers were content to wait until 
the New Year before entering the market. Just before 
Christmas, offerings of metal on the Singapore market 
were particularly heavy which depressed the Eastern 
price and this had its adverse effect in London with the 
result that the tin market faces the New Year with the 
price below £790 a ton. However, opinion still inclines 
favourably towards the outlook for this metal and it 
may well be that the price will soon be back up over 
the £800 a ton mark. In the US the market is as quiet 
as is the steel industry and the NewYork spot quotation 
is below $1.01 a pound. 

Lead continues dull with the market in London stil! 
worried about the surplus supply position. This was 
made even worse last week by the registration of 
Russian lead on the London Metal Exchange. This 
week saw the beginning of a new trading regime for 
both lead and zinc which will now operate on the 
LME under a new contract which will involve daily 
settlement rather than a fortnightly settlement. In the 
US the market is quiet with the price called 11 cents a 
pound. 

Zinc is also quiet and the price is down around its 
lowest for 18 months. However, there are some signs 
of an improvement but these are not to be mistaken for 
the beginning of a new trend. In the US the market is 
without feature and the East St. Louis spot price is still 
12 cents a pound. 


Manganese Bronze and Brass 
Reorganization 


Reorganization, with effect from January 2, to inte 
grate production facilities and co-ordinate sales of 
two subsidiaries has been undertaken by the Man 
ganese Bronze & Brass Company. Limited, London, 
whose interests range from the manufacture of ships’ 
propellers, brass and aluminium founding to high- 
precision machine manufacture and general engineer- 
ing. As a result the firm’s two subsidiaries (Dean & Son 
(Yorkshire), Limited, of Beverley, and Lightalloys, 
Limited, of Willesden, London) will lose their separate 
identities and become a division of the parent com- 
pany, and a central sales office has been established 
at 10-12, Cork Street, London. 

Export sales of ships’ pronel'ers will continue to 
be handled by Stone Manganese Marine, Limited, and 
the existing “ Oilite’ and wrought metal sales from 
the Ipswich works of the Manganese Bronze & Brass 
Company, Limited, will be unaffected. The two 
subsidiaries went into voluntary liquidation on January 
2, emerging as the Deans & Lightalloys Division of 
the Manganese Bronze & Brass Company, Limited 
At the same time, all production facilities for the new 
division will be housed in a large modern foundry 
in Beverley, Yorkshire, which it is claimed will be the 
largest aluminium foundry in the North of England 
The Lightalloy factory at Willesden will be closed down 


DURING THE DISCUSSION On a paper covering accident 
prevention in the foundry industry, the author, Mr. M 
Bourdon, suggested that the men from the shop floor 
and not someone from the office, shou'd be charged 
with the duty of displaying and changing safety-first 
posters 
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Baker Perkins Foundry Machinery 
at work eeedit the Southend Engineering Co. Ltd. 


This Baker Perkins Girojet Universal Shot Blasting Machine 
operates without compressed air, needs negligible maintenance 
and costs little to run. And here’s another advantage 

The Girojet will take an evenl\ 
e shotblasting times 


foundations are needed 
vad of 500 Ibs. A 


no 


vy distributed 
I aluminium (2-4 

minutes); gre n (3-6 minutes): malleable cast 
1.5-8 minutes); forged steel o1 


iron 
r stamped steel 


or bronze 
10-20 minute 


S). 
Tl that completely replaces the hand cabinet 


Baker Perkins Ltd. enciwcers 
Bedewell Division, Hebb 


rn-on-Tyne. Co. Durham 
Te ne Jarrow 897124 
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Current Prices of Iron, Steel, and Non-ferrous Metals 


(Basis prices, delivered unless otherwise stated) 
January 4, 1961 


PIG-IRON 

Foundry Iron.—No. 3 Iron, Ciass 2, 10-ton lots or over: 
Middlesbrough, £21 17s. 0d.; Birmingham, £21 9s. 3d. 

Low-phosphorus Iron.—Over 0.10 to 0.40 per cent. P 
10-ton lota or over, £23 5s. Od., delivered Birmingham, 
£23 108. Od., delivered Grangemouth. 

Cylinder and Refined Irons.—North Zone, £25 6s. 6d.; 
South Zone, £25 9s. Od. 

Refined Malleable.—P, 0.10 per cent. max.; North Zone, 
£26 6s. 6d.; South Zone, £26 9s. Od. 

Hematite.—Si less than 2 per cent, S. & P. over 0.03 to 0.05 
per cent., 10-ton lots or over; N.-E. of England (local iron), 
£23 198. Od.; Scotland (Scotch iron), Zone 8.1, £24 5s. 6d.; 
Sheffield, £25 9s. Od.; Birmingham, £25 13s. 0d.; Wales 
(Welsh iron), £23 19s. Od. 

Basic Pig-Iron.—£20 3s. 0d., delivered Staffs, Derbyshire, 
Notts, Lincs, Rutland, Northants, and Leicestershire in 
10-ton lots or over. 


FERRO-ALLOYS 
(per ton unless otherwise stated, delivered) 

Ferro-Silicon (6-ton lots and over).—45 per cent. Si, 
£43 10s. Od. to £46 Os. Od., scale 15s. Od. per unit, lumpy 
75 per cent. Si, £60 Os. Od. to £63 10s. Od., scale 15s. Od. 
per unit, lumpy. 

Ferro-vanadium.—50/60 per cent., 22s. 6d. per lb. of V. 

Ferro-molybdenum.—65/70 per cent., carbon-free, 12s. 10d 
per lb. of Mo. 

Ferro-titanium.—20/25 
£250 Os. Od.; 
£287 Os. Od. 

Ferro-tungsten.—-80/85 per cent., lls. 8d. per lb. of W. 

Tungsten Metal Powder.—98/99 per cent., 14s. 8d. per 
Ib. of W. 

Ferro-chrome (6-ton lots and over, lumpy).—4/6 per 
cent. C, £81 10s. Od. to £84 10s. Od., basis 60 per cent. Cr scale 
278. Od. to 288. 6d. per unit; over 6 per cent. C, £79 Os. Od. 
to £82 10s. Od., basis 60 per cent. Cr, scale, 27s. Od. to 
28s. 6d. per unit; 2 per cent. C,* Is. 8d. to Is. lld. per 
Ib. Cr; 1 per cent. C,* ls. 8d. to Is. 114d. per lb. Cr; 0.15 
per cent. C,* 1s. 94d. to 2s. O4d. per Ib. Cr; 0.10 per cent. 
C,* 1s. 93d. to 28. Ofd. per lb. Cr; 0.06 per cent. C,* 
Is. 11d. to 2s. ld. per lb. Cr. 

Metallic Chromium.—98/99 per cent., 6s. 10d. per |b. 

Metallic Manganese.—94/96 per cent., 
£275 Os. Od.; 96/98 per cent., £285 Os. Od. 

Ferro-columbium.—65/67 per cent., Cb + Ta, 19s. 9d. 
per lb., Cb + Ta. 

Ferro-manganese (Standard). 


per cent., 2-3 per cent. Cu, 
38/40 per cent., commercially carbon-free, 


carbon-free, 


78 per cent., £61 10s. Od 


SEMI-FINISHED STEEL 

Re-rolling Billets, Blooms, and Slabs.—Basic: Soft u.t., 
100 tons & over, £31 15s. 6d.; tested, 0.08 to 0.33 per cent. 
C, 100 tons & over, £32 5s. 6d.; hard (0.41 to 0.60 per cent. 
C), 50 tons and over, £33 17s. Od.; silico-manganese, 50 tons 
and over, £42 16s. 6d.; free-cutting, 50 tons and over, 
£35 4s. 6d. Sremens Martin Acrp (50 tons and over): Up to 
0.25 per cent. C, £40 11s. 0d.; silico-manganese, £43 4s. 0d. 

Billets, Blooms, and Slabs for Forging and for Stamping 
(50 tons and over).—Bastrc: Soft, up to 0.33 per cent. C, 


* Average 68-70 per cent 


£37 Os. Od.; basic, hard, over 0.41 up to 0.60 per cent. C, 
£38 2s. 6d.; acid, up to 0.25 per cent. C, £41 14s. Od 


FINISHED STEEL 

Heavy Plates and Sections (50 tons and over).—Ship 
plate (N.-E. Coast), £40 7s. Od.; boiler plates (N.-E. Coast), 
£42 17s. Od.; floor plates (N.-E. Coast), £41 16s. Od.; 
angles (N.-E. Coast), £38 1s. 6d.; joists (N.-E. Coast), 
£37 17s. 6d. 

Small Bars, Sheets, ete.—Rounds and squares, under 3 in., 
and flats 5 in. wide and under, untested soft basic, 50 tons 
and over, £39 1s. Od.; under 10 tons to 4 tons, £40 18s. 6d.; 
under 4 tons to 2 tons, £41 3s. 6d.; hoop and strip, coils, 
100 tons and over, £38 0s. 0d.; uncoated strip mill coils, hot 
rolled, under 3 mm. to 12g., 25 tons to under 50 tons, 
£43 16s. Od.; black sheets (hand mill), 24¢., 10 tons and over, 
£57 14s. 6d.; galvanized corrugated sheets, 24g., 10 tons and 
over, £68 5s. Od. 

Alloy Steel Bars.—1 in. dia. and up: Nickel, £66 7s. Od.; 
nickel-chrome, £97 Is. Od.; nickel-chrome-molybdenum, 
£109 14s. Od., in lots of 25 tons and over. 


NON-FERROUS METALS 

Copper.—Cash, £224 10s. Od. to £224 L5s. 
months, £224 5s. Od. to £224 10s. Od.: 
£224 15s. Od. 

Copper, Tubes, etc.—Solid-drawn tubes, 2s. 23d. per |b.; 
rods, 246s. 6d. per ewt. basis; 20 s.w.g., 281s. 6d. per cwt 

Tin.—Cash, £788 0s. Od. to £788 10s. Od.; three months, 
£788 10s. Od. to £789 Os. Od.; settlement, £788 10s. Od. 

Lead (Refined Pig).—First half January, £62 15s. 0d 
to £63 Os. Od.; first half April, £63 15s. Od. to 
£64 Os. Od.; settlement. £63 Os. Od. 

Zinc.—First half January, £80 5s. Od. to £80 10s. 0d.; 
first half April, £78 10s. Od. to £78 12s. 6d.; settlement 
£80 10s. Od, 

Zine Sheets, ete.Sheets, 15g., and thicker, all English 
destinations, £114 7s. 6d.; rolled zinc (boiler plates), al! 
English destinations, £112 2s. 6d.; zine oxide (Red Sea! 
d/d buyers’ premises, £95 Os. Od. 

Brass Tubes, ete.—Solid-drawn tubes, ls. 10d. per |b.; 
sheets to 10 w.g., 197s. 9d. per ewt.; wire, 2s. 8id.; rolled 
metal, 197s. 9d. per cwt. 

Brass (Brazing).— BS1400, B3, £174; B6, £225 

Brass (High Tensile).—BS1400, HTBI, £195; 
£214; HTB3, £231. 

Gunmetal.— BS1400, 
£290; G1, 1%, £280. 

Phosphor Bronze.—BS1400, PB1 (AID released) 
BS1400, 90/10/1, £294. 

Leaded Phosphor Bronze.— BS1400, LPB1, £237 

Phosphor Bronze Strip, ete.—Strip, 289s. 9d. per cwt.; 
wire, 4s. Ojd. per lb.; rods, 3s. 3}d.; tubes, 3s. 3}d.; chill 
cast bars, solids 3s. 34d.; cored 3s. 44d. (CHARLES CLIFFORD 
LIMITED). 

Nickel Silver, etc.—Rolled metal, 3 in. to 9 in. wide » 
0.056, 3s. 1ld. per lb.; round wire, 10g. 1n coils (10 per 
cent.), 48. 4d.; special quality turning rod, 10 per cent., 
} in. dia., in straight lengths, 4s. 3d. All prices are net. 

Other Metals.—Magnesium, ingots, 2s. 24d. to 2s. 3d. 
per lb.; Antimony, English, 99 per cent., £200 Os. Od. 
Quicksilver, ex-warehouse, £69 to £69 10s. Od. Nickel, 
£600 Os. Od. Aluminium, ingots, £186 0s. Od.; aluminium 
bronze (BS1400), ABI, £243; AB2, £250. 


Od.; three 
settlement, 


HTB2 


LG2, £216; LG3, £226; G1, 4%, 


£306 ; 
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Progressive Foundries | 
Specify 

SINTOKOGIO 
Equipment 


Moulding Machines 

Sand Preparing Machines 

Shot Blasting Machines 
Mechanized Foundry Equipment 


intohegle? Lid. 


NA ‘COVA 


PIG IRON, All Grades WILLIAM 


METALLIC ABRASIVES 
SHOTBLASTING MACHINERY 


FOUNDRY MACHINERY 
AND COMPANY LIMITED 


HEAD OFFICE 
WINCHESTER HOUSE 
OLD BROAD STREET 

LONDON EC2. 

LONdon Wall 4774 


FERRO SILICON 12/14% 
ALLOYS & BRIQUETTES 


And at: 
FOUNDRY COKE 
BIRMINGHAM 2 GLASGOW C2 LIMESTONE 


39 Corporation Street 93 Hope Street *ANISTE 
Midland 3375/6 Central 9969 
MOULDING SAND 


REFRACTORIES 


| 
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2 
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Pig-iron and Steel Production 


Statistical Summary of Returns October, 1960 


October. Table 3, weekly average production of 


The following particulars of pig-iron and steel pro- 
finished steel in September. Table 4 gives the produc- 


duced in Great Britain are from statistics issued by 


the British Iron and Steel Federation. Table 1 sum- tion of pig-iron and ferro-alloys in October, and 
marizes activities during recent months. Table 2 furnaces in blast. (All figures are weekly averages in 
gives production of steel ingots and castings in thousands of tons). 
TABL® 1.—Jron and Steel Index and General Summary of Pig-iron and Steel Production. 
b.o.T. Price Index, 
1938 = 100 Iron- Imported! Coke Pig-iron, Scrap | Steel (inel. alloy) 
ore ore sent to ferro- used in 
Period Basic output. used. blast alloys steel Prod Delivrs 
Iron and | Coal. | furnaces.| prod. | prod Imports.*| ingots, finished | Stocks." 
| steel | | castings steel. 
1958 343 503 478 (276 369 254 2,242 
1959 340 497 477 286 | 7 388 201 2,244 
July 339 453 482 302 | | 41 391 317 2,428 
Aug.* 339 | 453 476 $21 | | 32 425 310 2,619 
Sept. 339 520 73 336 25 | 481 301 644 
Oct. 339 520 72 44 17 ) 497 386 2.621 
TABLE 2.—-Average Weekly Production of Steel Ingots and Castings in October 
Open-hearth | Total. | Total 
District } Bessemer. | Electric. | All other. | - | ingots and 
Acid | Basic | | Ingots. Castings. | castings 
Derbys., Leics., Notts., Northants, and Essex | 4.9 16.0 (basic) 2.6 0.1 | 22.0 1.6 23.6 
Lanes. (excl. N.-W. Coast), Denbighs., Flints., | | 
and Ches i> 1.5 40.1 | 5.7 0.3 | 46.2 | 1.4 16.2 
Yorkshire (excl. N.-E. Coast and Sheffield) 1] | | } | 1.4 
Lincolnshire | 0.1 52.0 0.2 | 52.2 
North-East Coast 0.7 1.8 | 0.4 97.5 3.1 19.6 
Scotland 0.5 } 3.0 50.9 3.1 
Staffs., Shrops., Wores., and Warwicks 4.6 | 0.8 2.2 | 2.0 | 33.2 
South Wales and Monmouthshire 1.9 17.1 (basic) 0.9 | 0.2 } 114.6 | 0.5 115.1 
Sheffield (incl. small tonnage in Manchester) | 9.0 | | 15.2 | 0.4 63.5 | 3.3 65.6 
North-West Coast 0.1 | 6.0 (acid) | 09 | -- 6.8 0.2 7.0 
Total | 13.7 |} 407.2 39.1 | 34.7 2.3 444.7 | 12.3 497.0 
September, 1960 | 12.6 394.8 37.1 | 34.2 2.3 469.0 12.0 | 481.0 
October, 1959 3 362.3 30.7 »Oo | 2.1 | 430.7 10.7 | 4414 
TABLE 3.—Deliveries of New Non-alloy and Alloy Finished Steely TABLE 4.—Production of Pig-iron and Ferro-alloys. 
1959 | 1960 | | 
Product 1958 1959 — | Fur. | | 
Sept.* |August.*) Sept District. naces |Hema-| Basic.) Foun-| Forge.| Ferro-| ‘Total. 
} in tite } dry. alloys.| 
Non-alloy steel: | blast. | | | | 
Ingots blooms ~—-|—~ | | - 
billets, and slabs*} 4.6 §.1 5.7 4.2 6.6 Derbys, _Leies, | 
Heavy rails 10.2 6.8 6.8 8.2 8.6 Notts, North- | | 
Sleepers 1.3 O.6 | O.5 0.6 2.0 ants, and Essex 20 | | 30.5 | 20.2 0.1 | 50.8 
Fishplates and Lanes (excel. N.-W. | } 
soleplates | 0.7 0.4 0.4 0.5 0.7 Coast), Den- | | | 
Plates, 3 mm. thick | bighs, Flints, | } | | 
and over: 47.3 | 43.1 18.2 | 56.9 and Ches 7 | | 24.6 | 1.9} 26.5 
Other heavy prods 41.8 41.2 42.0 | 56.1 Yorkshire (excl | | | | } 
Ferro-concrete bars 7.6 9.6 9.0 | 14.3 N.-E. Coast and | | | 
Wire rods 21.5 23.5 23.5 | 29.8 Sheffield) 
Arches, et 8.6 7.8 6.6 8.3 Lincolnshire 10 | 45.1 | 45.1 
Other light sections 29.1 33.0 } 31.6 43.7 North-East Coast 1s 2.3 | 67.3 | 1.3 70.9 
Bright steel bars 6.2 7.6 | 7.6 10.6 Seotland | 7 | 1.6] 23.6 1.1 | 26.3 
Hot-rolled strip 22 6 27.4 | 6 36.3 Staffs Shrops, | | | 
Cold-rolled strip 7.0 8.0 9.2 | 7.6 11.6 Wores, and } | } 
Sheets. coated: 41.7 47.0 51.6 62.1 | 64.5 Warwicks 5 | - |} 10.9] 1.0 } } 11.9 
rinplate 18.7 20.9 23.7 17.4 | 23.8 s Wales and | 
Black plat 0.5 0.7 0.9 0.7 | 1.1 Monmouthshire 10 | 2.3 | 53.6 1.3 7.2 
Pubes up to 16in 19.0 20.6 23 .5 Sheffield 2 3.4 3.4 
Fube fittings, et 0.4 0.4 0.4 0.3 | 0.5 North-West Coast | 8 | 19.1 1.6 | 1.1] 21.8 
Iyres, wheels, and | - 
axles 4.5 | 2.4 1.8 2.2 | 2.2 Total 87 5.3 1259.0 | 25.2 | 0.1 4.3 | 313.9 
drop) } 2.6 | 2.1 2.0 1.8 2.5 September, 1960 7 21 5.4/1 23.2 0.1 4.6 105.8 
Steel castings } 4.2 | 3.6 8.7 | 3.7 4.6 October, 1959 76 22 0} 23.9 1.1 2 8 | 269.8 
rool steel 4 0.2 | 0.3 
| | 
Potal 300.5 312.0 343.7 308.9 402.7 
Alloy steel 16.1 18.2 | 1 17.1 25.0 
Potal deliveries from | Used in non-food manufacturing industries. 
UK prod.* 316.6 330.2 62.2 26.0 | 427.7 Weekly average of calendar month. 
Add = jee | | ‘ | i * Stocks, mainly ingots and semi-finished, at the end of the year 
finished stee 7.0 | 7.2] 6.1 24.2 21.6 and months shown. 
| - - * Five weeks, all tables. 
| 323.6 337.3 368.3 350.2 449.3 * Other than for conversion into any other form of finished 
Deduct: Intra-indus- | | steel listed 
try conversion’ } 41.2 47.6 | 51.7 41.0 oY .6 * Includes finished steel produced in the UK trom imported ingote 
| and semi-finished steel. 
Total new material. .| 282.4 | 289.7 | S166 OY Material for conversion into other products also listed in this table 
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W. J. HOOKER LTD. 


ANNOUNCE 


That owing to changing 
circumstances and conditions, 
they will, from January Ist. 

1961, no longer represent 
Badische Maschinenfabrik 
A.—G. of Karlsruhe, 
Western Germany. 


New developments arising 


from expanding activities 


will be shortly announced. 


239a, FINCHLEY ROAD, 
LONDON, N.W.3. 
ENGLAND. 


1 


FACTS AND FRICTION 


Look at the construction of a 
FLEXHOISTA—6 strands each of 19 
wire rope 
core, all perfectly assembled yet all 
working independently to give flexibility. 
They are continually subjected to both 
external and internal stresses and strains 
and to surface abrasion and pressure; 
these changes are taking place very 
rapidly when the rope is running. That 
is why it is so important to get the right 
rope for the job. 
FLEXHOISTA is made by a Company 
with close on a century of experience 
and service in ropes.* 


* For scheduled replacement, emergency 
or just honest advice about wire ropes— 
call in Whitecross any time. 


Fit the rope fit for the job—ft 


THE WHITECGROSS CO. LTD. 
WIRE ROPES 
WARRINGTON ENGLAND 
EST: 1864 
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CLASSIFIED ADVERTISEMENTS 


T words for 10/- ( ) and 4d. rd thereafter. Box bers 
PREPAID RATES: per of we thereafter. Bos per 
throughout. 


Manor Foundry Trade Journal, yo House, 17/19, John Adam Street, Adelphi, London, W.C.2. If received by 
first post Monday advertisements can normally be accommodated in the following Thursday's issue. 


SITUATIONS WANTED SITUATIONS VACANT —contd. SITUATIONS VACANT—contd. 
RE you folly representec 
pared te makers Good salary will be paid to man with Diploma, 
plant, supplies, patterns or castings. Good | Y!S!en and sound practical and technical | ?9 1omas Potterton Ltd De La R 
Box AY531, Founpry Trape| ¢XPerience The foundry is almost fully Group) Should be experienced 
JSovuanal mechanised and capable of producing 250] #spects of modern foundry practice Phe 
tons of castings weekly. Box GM530, | Company is in the forefront of an ex 
—— | Founpry Trape Journal ing ee (contral heating) and 
experience at all levels in | excellent Please 
ill aspects of foundry work, together with | NSTIMATOR required for Ferrous and 
technical qualifications of a very high 4 Non-ferrous Foundry products, some ote Re 
order, desires position with good prospects. | experience essential. Good working con-| ~ Warwick 
North of England aealenven Box FO532, | ditions, five-day week and canteen Full 
Founpry Trape Journal details in writing to Saces Manager, Meracs | 
| QVERVICE ENGINEER required | 


Coldfield ih well known Foundry Equ 


| 
| 
(B’aam) Lrp., Minworth, Sutton | 


NDRY EXECUTIVE with wide | Manufacturers. Preference given t ' 
experience in management combined cants residing in the South West Mid 
with first class practical knowledge of or Birmineham-Coventry 
modern production methods I. and} contributory pension 
castings Has ability to ° stating age and full details of past « 
control large foundry and Advertisers whose announce- | perience to Box ER527, Founpry Tra 
May be able to introduce ments appear under a box number JOURNAL. 
new business Box WW520. Founpry are urged to acknowledge, however 
Trape JouRNAl briefly and informally, all replies 
received. This particularly applies PPLICATIONS are invited from pe 
| - advertisoments under “ Situations A sons with suitable experience or tect 
QOUNDRY METALLURGIST (City & Vacant"; serious inconvenience | nical qualifications to be responsible { 
I Guilds), experienced iron and steel and, sometimes, real hardship can | Quality Control activities in a Foundry | 
CO, and shell-moulding Radiographic be caused to applicants who receive ducing steel and high alloy castings by the 
nspectior Available January. Box no indication even of the safe Lost Wax and Shell Moulding techniques 
FM521. Founpry Trape JOURNAL | receipt of their communication. The successful applicant will be expected t 
Falture =e acknowledge replies can exercise his ingenuity in developing new 
| also reflect on the good faith of techniques and improved methods of manu 
SITUATIONS VACANT | this journal, which is responsible facture Applications with full details of 
| education, qualifications and experience t 
(wood and metal) an acknowledgement on plain be sent the PERSON'S 
required Excellent wages and quoting the relevant box number, is 
plenty of overtime. Permanent positions. all that is necessary. Vorks, ond. Be ield, 9. This is 
Sranparp Parrern Co. Ltp., 25a Broadwall, repeat advertisemen pplications ecei vec 
in response to the previous advertiseme 


Stamford S., 8.B.1 war will receive further consideration 


FOUNDRY 


| have been retained to advise 
SUPERINTENDENT | M S £ on the appointment of a 
| TECHNICAL FOUNDRY MANAGER 
} 


ed nee for a production and jobbing non-ferrous foundry in an English- speaking 
knowledge of all aspects of High community in Israel. It employs around 20 and is expanding. He will 
Grade ron Foundry production be responsible to the Managing Director for raising the technical standard 
including mechanised, semi- | of operation and development and for increasing production his unusual 

j appointment could be of great interest to a man nearing retirement, but willing 


small to 15 tons in Drysand, Loam | to spend up to two years in a post which would be a challenge to his skill as 


Applications are invited for a 


and CO2 Process. Knowledge of well as an enjoyable experience. 
Nodular Iron production also Applicants aged 35 to 63 should be foundrymen with practical experience 
necessary. | in all the operations of founding aluminium and copper base alloys and 
Initiative and executive ability knowledge of shell moulding and gravity die processes is desirable. Salary in the 
absolutely essential. £1,500 to £2,000 range would be paid into an English bank and accommodation 
Superannuation scheme available living expenses and return passages would be paid by the company. Please 
and assistance will be given with send brief details in confidence quoting reference GT.2621 to H. C. S. Brand, 
housing. Excellent prospects for ' 

fe Foundryman with good 17 Stratton Street, London, W.|. 

"y knowledge of shop management Jn no circumstances will a candidate’s identity be disclosed to ou~ client unless he 

pply. gives permission after a confidential interview at which he will be given full details 

BOX AA506, FouNDRY TRADE of the appointment. 


JOURNAL 
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SITUATIONS VACANT—contd. 


LANGLEY ALLOYS 
LIMITED 


invite applications to fill the 
vacancy of 


FOUNDRY MANAGER 


The candidate should be experienced in control 
and management of labour and possess proved 
ability running a jobbing foundry. He must be 
conversant with modern methods of planning 
and cost control. 


The position offers excellent prospecis to a 
suitable applicant. 
Write to: 


Langley Alloys Ltd., 
Langley, Slough, Bucks. 


METALLURGIST MACHINERY WANTED—contd. 
\ BT REQUIRED. Salter 99T 
interested in Roli founding from capoles 18 in. dia with heat guard and fitted 
and electric furnaces Salary according to with hook for weighing mo'ten metal. TH 
qualifications Apply. to BROCKMOOR Founpry Co. Lrp., Brockmoor, 
Mier & Co. Ltp., London Road Foundry, Staffs. Tel. No. Brierley 
Edinburgh, 7, giving full particulars of we 
education, qualifications and present 
positior MACHINERY FOR SALE 


RAUGHTSMAN ESTIMATOR/PLAN- ace SKIP HOIST complete’ with 


NING ENGINEER with experience side tipping skip—easily modified 
of Aluminium and Zinc Pressure Die- to make cupela charger Height f 
a. required by progressive Company lift approx. 20 ft. (could be adjusted 
North. Weat London Permanent Capacity approx. 10-cwt. £100 
menthig staff appointment and Pension | Vaughan i-ton cap. hand-operated Lift 
Substa a felly- ing Blocks, push travel. £12 10s. each 
ualifi man pply in writing, giving 
etails of education, experience, etc., to _S. C. BILSBY & CO. 
Hainge Road, Tividale, Staffs 
the Parent Dis-Castinos Co. Lrp., 52 ‘Phone: Tleton 2448 
Strode Road, London, N.W.10 
AND MIXERS and DISINTK 
MACHINERY WANTED GRATORS for Foundry and Quarry 


\ 


: capacities from 10 cwts, to 10 tons per hr 
TANTED BRINELL HARDNESS W. A. E. Brearey (Macuinery), 
TESTER in good condition Box | Misterton, nr. Doncaster. Tel Mistertor 
202. 


W B52 Founpry Trape Journal 

a YOLEMAN R2 CORE BLOWER also NY AND SLINGER, complete with prepa 
WT 63 Moulding Machine wanted . ing plant, in good condition , Write 

Please state price and _ location Box in first instance to Box SS526, Fouspry 

CR Founpry Traps JouRNAI Trape Journal 


Cleveland Plant and 


Machinery Co., Ltd., All sizes. Rooms or Cabinets. 
Ex stock or prompt delivery. 
want your Low prices. 
Try us for 
Surplus Foundry Spare parts & tungsten carbide 
Plant and Forging 
Equipment Fully illustrated Catalogue free 


Best prices given on request 
tual Manufacturers: 


Wharncliffe House ELECTROGENERATORS LTD. 

44 Bank Street AUSTRALIA ROAD, SLOUGH 
Sheffield, | Telephone: SLOUGH 22877 

35 years of satisfactory service 


51 
MACHINERY FOR SALE—contd. 


Rotary Barrel Shot Blast 


Machine ‘Sand Wizard "’) by Con- 
tional Eng. Co., size “44 in. =< 40 in., 
with elevators, dust extraction 


red 400/44( ) cycles 
turnover Moulding 


pencer 36 in. motorised Dupiex 
Grinder, 380/420 volts, 3 phase, 50 cycles, 
Spenstead motorised lust extraction 
cabinet 
Rowland 30 ir motorised Grinder, 400 
440 0 cycles, at present fitted with : 
20 wheels Keith Blackman blower, 
cyclone dust collector 
Luk & Spencer model DHG 20 in . 
motorised Duplex Grinder, 400/440/3/50 
evcles ( e type dust collector 
0 in. higl essure Siroce Cupola Blower 
5.340 it Zl in. S.W.g 
Richards Sandmaster portable electric 
Sand Conditioning Machine 
10/12 Roper hand geared Crane Ladle, 
il bath gearing 
ewt. Roper hand geared Crane Ladle, 
( hath ge ring 
Pneulee Sand yver No. 1, 400 v. 3 phase 
Wide inge if air compressors always in 


Thames Road Silvertown 


THOS. W. WARD LTD. 
BRETTENHAM HOUSE, 
STRAND, 
LONDON, W.C.2. 
"Phone TEMple Bar 1515 (12 lines.) 


Remember Words might have it! 


Large stock of Geared Ladles up 
to 8-tons capacity. 

Several Roper Ladies and Roper 
Ladle Hoists 

British Moulding Machine size 
A.T.3 

Morris Screenerator. Nearly new. 

MacNab jolt squeeze Moulding 
Machine, large size 

Pneulec 5 cwt. Capacity Core Sand 
Mixer, self-discharging motor- 
ised A.C.3 phase 

New Bale-out and Lift-out furnaces 
lease send for illustrated leafiet. 

Sinex Knock-out Beam 5-tons 
capacity 

August coke-fired core Oven 

Adaptable Moulding Machine 

Jackman Sand Mill, S5ft. diameter. 

Four Pneulec Royer sand mixers. 

Z-ton Dial type crane weigher. 

Large stock of Moulding Boxes up 


to 24in. square. Please send for list, 

ELECTROGENERATORS LTD. 

Australia Road, Slough, Bucks. 
Telephone: SLOUGH 22877 and 22094. 


LADLES 


STOCK UP TO STON CAP. 


E.A. ROPER & CO. LTD. 
KEIGHLEY * Phone; 4215-6 


| 


MACHINERY FOR SALE—contd. 


SAND MILLS, ETC. 


PNEULEC 6 ft. dia. with Bucket Eleva- 
Disirtegrator, Skip Loader, 


overdriven 
. 17 in. dia 
}RATOR double-age type, 
ROYERS, sizes No. 1 
SAND DRYERS 
coke-fired 
gas-fired 


CORE STOVES 

Goodyear 10 ft. ~ 

Griffiths approx. 6 ft. Ne in 

» ft. 2 in. high, and 5 ft 

6 ft 

All double cased, gas-fired. 

Blowing and Exhausting Fans of all sizes 
belt and motor-driven 

AIR COMPRESSORS: AIR RECEIVERS 

Send your aie to 

BILSBY & CO., 

Tividale, Staffs 

ne: Tipton 2448 


md 
m d. 
and 2 


Acme 
Fordath 
type 


“Senior” stationary 


Hain 


ACKMAN 904 moulding machine 
e Jackman 602 moulding machine 
BMM Type SF2 moulding machines 
Wallwork 562AX moulding machines 
Four No. 2 Pneulee Royers 
5 ewt 15 ewt., 2 ton and 5 ton 
ladles 
Two portable mould dryers 
Roper 5 ewt. ladle hoist 
Two swing frame grinders 
Spermolin 2 cwt. core sand mixer 
Several fans and blowers 
Quantity of second hand moulding boxes 
10 ton all electric crane, t. 6in. span 
FRANK SALT & CO. LTD., 
Station Road, Slackheath, Birmingham 
Tel.: Blackheath 1635 


geared 
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MACHINERY FOR SALE—contd. 


DAN MILIA, 4 ft. and & ft. dia. ander- 
driven, stationary pans, sel! 
Gocboceses, new, for delivery from stock 
A. 

Tel. Misterton 202. 


MH isterton, nr. Doncaster 


30 Furnace with Burner 


trol panel, Recuperator 

and chimney Little used 
Ss. C. BILSBY & CO. 

Hainge Road, Tividale, Tipton, Staffs 
Phone: Tipton 2448. 


MATERIALS FOR SALE 


Oil-fired Rotary 
Blower, con- 
exhaust box 


CWT. Monometer 


for Cupolas, Sleepers and 
Sleeper Wood in wagon loads 
Track Supers & Services Lrp., Haver 
sham Bank Sidings, Wolverton, Bucks 


pulverite 


| COAL DUST 


lowest in ash 


The STANDAPD PULVERISED FUEL Co. Ltd 

Head Office 

STREET, WESTMINSTER 
TEL : ABBey 6255/6 


47 VICTORIA 
LONDON, 


seen erected. | 
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MATERIALS FOR SALE—contd. 


ORSE MANURE for Foundry use 

Consistent high quality at compet 
tive terms Testimonials available 
Delivery from unlimited stocks. CUINI8TsR 
Bros., Walsall, 27367. 


MATERIALS WANTED 


WANTED 
URGENTLY 


Discarded Sacks, 
Slag Bags, 
Old Sacking. 


For good prices and prompt 
settiement sel! to actual users. 


JOHN COTTON 


(JUTE) LTD. 


NUNBROOK MILLS 


MIRFIELD - YORKSHIRE 
Tel: Mirfield 3306-7 


SUBSCRIPTION ORDER FORM. 


To the PUBLISHER 


With which is incorporated “THE IRON & STEEL TRADES JOURNAL” 


JOHN ADAM HOUSE 
ADELPHI - 


TELEPHONE 
TRAFALGAR 617! 


LONDON - W.C.2 


| 
| 
FOUNDRY TRADE JOURNAL 
| 


17/19 JOHN ADAM STREET 


TELEGRAMS : 
“ZACATECAS. RAND. LONDON.” 


Please send the FOUNDRY TRADE JOURNAL to the address given 


below until countermanded, for which 


payment of One Year’ 


s Subscription. 


Cheques and Post Office Orders to be made payable to: — INDUSTRIAL NEWSPAPERS (FUEL & METALLURGICAL), LTD. 


£2.12.0. (Home) 
£3. 0.0. (Abroad) 


is enclosed in 
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DEVEY 

DISINTI 
PNEULE 
tie 
é 

—$ 

| 
| 
| 
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AGENCY PATENTS CAPACITY AVAILABLE—<contd. 

UALIFIED rECHNOLOGIST, 45 HE Proprietor of British Patent No. nel 
¢ years old, specializing in engineering 781233, entitled “ Blast Furnace Cool- H EAT TREATMENT of Iron and ' 
and foundry practice, grey and chilled | ing Plate Holder” offers same for license Steel Annealing Normalising, re? 5. 
iron, special and spheroidal-graphite cast | or otherwise to ensure practical working | “tress Relieving and Shotblasting. Prompt . 
irons and with long practical experience | in Great Britain Inquiries to Sinogr,| delivery by our 

D rico orks. 


in technical and commercial fields as a | Stern & Carteero, 140 So. Dearborn Street, 
responsible executive of a large firm with Chicago 3, Illinois, U.S.A. 
foundry and machine-shops, desires ex- 


Rustiess Iros ¢ 
Tel 


Keighley Keighley 3737 


clusive representation for Belgium and HE Proprietors of Patent No. 699318 ; 
Luxemburg for the sale of castings, for ‘‘A_ Regenerative Refractory Vy! TREOUS ENAMELLING.—Capacity 
machined and unmachimed. Also interested Furnace for Endothermically altering a available for enamelling castings in 


in erection of a new plant with foundry Gaseous Material” desire to secure com-| al! finishes (plain, mottle, marble, lustre 


and machine-shops in the eastern area of | mercial exploitation by Licence or other- | et Prompt delivery by our own trans- 

3 Belgium. Ability t recruit necessary wise in the United Kingdom. Replies to port Tne Rustiess Iron Co., Lrp., Trico 
technical personne! Replies to Box! Haseltine Lake & Co., 28, Southampton Works, Keighley, Yorks Tel Keighley 
QT.891, Founpry Trape JOURNAL Buildings, Chancery Lane, London, W.C.2. | 3737 


CAPACITY AVAILABLE 


‘ by available for Iron and Steel = We can save your porous PATTERNMAKERS 
Castings, Sand and Shell Moulding, | castings, ferrous or non-ferrous, by ae : 
pattern making capacity Enquiries | an approved impregnation process; sample PATTERNS for all branches of Engin- 
invited Kyete Castines, Lrp., Station | castings treated A.I.D approved eering for Hand and Machine 
Road, West Horndon, Essex Recurero, Ltp., 66, South Harrow Viaduct,| Moulding.—Furmston &  Lrp., 
Harrow, Middlesex "Phone: Byron 1178. | Letchworth 
Calcium Silicide—for nodular _ iron- LUMINIUM CASTINGS Don’t em 
exothermic compositions, eté now being 4 barrass large companies with small | pe successful castings from your 
successfully used by several foundries) at orders, see us. For the best possible ser plant. Pressurecast matchplates, pre- 
prices which save you money TOXANE vice to suit your requirements. METACAST, | cision wood or metal pattern equipment 
Limited, 47 High Street, Edgware, Middle-| Block 89, Wolverhampton Civil Airport.| can be purchased quickly, competitively, 
Pendeford, Wolverhampton from Bootn Bros. ENGineerinG, Baggrave 


Street, Leicester. Tel. 67020 


ENRY CLUETT & CO., LTD.—Pat- 
terns of all types in Wood, Metal 
and Epoxy Kesin. Quotations by return. 


HEAT TREATMENT UP TO i000°C Stoke-on-Trent, Tel. 


THE SANDHOLME IRON 


Shrewsbury Road, Lendon, N.W.10 
TODMORDEN, LANCS. PATTERNS 
CASTINGS 

TOD. 526 Phone : ELGAR 8031/2 


Largest furnace will take Phone: Hockley (Essex) 337 2 
material up to 15-9" 11’-9"8’-0" and CO. LTD. 


HOCKLEY, ESSEX 
7 tons per piece for first class 


CYLINDER-IRON CASTINGS 


BY SHELL & ALL MODERN 
Continuous automatic process PROCESSES 


Quick & reliable delivery 


London Address: 5 Osbert Street, 
Westminster, S.W.1. 


Telephone : Victoria 7486 


control and laboratory supervision 


STOKE-ON-TRENT 22627 


COOKE BAILEY Ltd. 


MORLEY ST., HANLEY STOKE-ON-TRENT 


WOOD & METAL PATTERNS 


/ 
: 
; 
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WOOD & METAL PATTERNS | 
_ PRESSURE CAST PLATES © 


OVER 150 SKILLED CRAFTSMEN AT YOUR SERVICE 


TELEPHONE LEICESTER 32261 


MANUFACTURE BOTH WOODEN AND METAL PATTERN 
EQUIPMENT FROM THE SMALLEST AND MOST INTRICATE, 
UP TO THE VERY LARGEST AND HEAVIEST TYPES 


First class workmanship by modern methods and plant 
enable us to offer reliable, prompt and competitive service 
SEND YOUR ENQUIRIES, LARGE OR SMALL TO: 

B. LEVY & CO. (PATTERNS) LTD., 1-5 OSBERT STREET, LONDON, S.W.! 
TELEPHONE : VICTORIA 1073 or 7486 


COMPANY 


(PATTERNS) 


LIMITED 


PINE — MAHOGANY —- JELUTONG 


for engineers’ pattern makers 


CHETHAM TIMBER CO. LTD. 


i MARylend 5035 STRATFORD, LONDON NE 


WOOD AND METAL PATTERNS. HYDRAULIC DUPLICATING. 
PATTERNS FOR SHELL MOULDING. EPOXY RESIN PATTERNS. 
GRAVITY DIES. 


147 GRANVILLE STREET, BIRMINGHAM |! 


MID 0649 


i 
| 
i 
| 
$33 
$33 $38 
is 
4 
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When you can't see for dust —see... 


DUSTRACTION 


Specialists in dust and fume control 
and pneumatic conveying 


DUSTRACTION LTD, 94 REGENT ROAD - LEICESTER - Tel: GRANBY 2681/2 


| | “It’s stronger than original cast iron!” 
| says Will the Welder 


Process 101 is the new method of jointing cast iron by low- 
| temperature bronze-welding—and it produces joints far and 
4 | away superior to any other method. By means of the new 
= | Sifbronze 101 rod and the new Sifbronze 101 Flux, the old 

| sluggishness of flow across the joint face has been completely 
d eliminated. Result is a far greater degree of “‘ penetration ”’ 

| of bronze into the parent metal and “ peeling ”’ of joints is now 
|a thing of the past. A Process 101 weld is definitely stronger 


Also Manufacturers of than the original cast iron! 
TANDEM WHITE METALS : BL get nh the coupon below, we will send you full details and 
TANDEM BEARINGS 
ESCO | 
GUNMETAL & PHOSPHOR To: a ven Foundry (1920) Ltd., Stowmarket, 
| BRONZE INGOTS | 
ARIEL & ESCO | coe ane me Process 101 Leaflet and a free sample of 
CHILL CAST 
PHOSPHOR BRONZE RODS | | 
SMELTING COMPANY LTD Zz 
— 
ALUMINIUM WORKS, WILLOW LANE, MITCHAM, SURREY Tek: MIT 2248 Fry/A/i 


>: 
| 
: = 
| | 
\ 
~ 4 

A 
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BUCKLAND 


RESIN-GOAT SAND 
FOR SHELL MOULDS 


AND CORES. 


SANDS FOR 


PROCESS 
AND 
OIL CORE 


S 


CAN BE 


~ ASSURED OF 

A GOOD FINISH 
BY ALWAYS USING 
BUCKLAND SANDS 


The Finest Obtainable 


> 


REIGATE HEATH 


SURREY TELEPHONE: REIGATE 2272 
ESTABLISHED OVER 30 YEARS 


REIGATE 


CHEMICALS AND FEEDS LTD 


ADELAIDE HOUSE, KING WILLIAM STREET, 
LONDON, E.C.4 
Tel, Mansion House 962! (5 lines) 
Cables : ‘Chemifeed’ London 
Telex 23209 


Sole UK Concessionaires for : 
HIGH QUALITY 


GREEK 


BENTONITE 


Grades ; Pulverised 150-200 mesh 
with 9-13°% Humidity 


Packed in bags. 


Crude pieces with 
15-19% Humidity. 


Packed in bags or in bulk. 


Associated with: P. Leiner & Sons (Wales) Ltd., 
Glamorgan Alkali & Acid Co. Ltd., and other 


U.K. and overseas manufacturers. 


| 


COMPOUNDS 


CA 
seo _ ON 

BAS TE NDRIES— 


Foundar Supplies 
fro Stock pxacric® 
peciALists 


E.S.LORDL 


EAGLE OIL WORKS: BURY ROAD: ROCHDALE - LANCS- 
‘Grams: Corebond, Rochdale 
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TD. 


| “ SOUTHLANDS ” 


COKE 


FOR ALL PURPOSES 
CAWOOD WHARTON & CO. LTD. 


ST. MARTIN’S HOUSE, 


STRETFORD 


THE BRITISH SHOTBLAST 
& ENGINEERING CO. LTD. 


LANCS. ENG. 


PHONE : LONGFORD 1187 


THE VERY LATEST IN SHOTBLAST 
EQUIPMENT & DUST ARRESTERS 
NEW TYPE SHOTBLAST HELMETS IN MOULDED 
RUBBER, PRACTICALLY INDESTRUCTIBLE 


PATENT APPLIED FOR. 


WRITE NOW FOR PARTICULARS AND PRICES 


ucts | 
you EXPERI TION FOUN 
CO-OP E DISCERN S 
C DS : 
mMPOUN | 
co RS 
powdeE | 
| INS 
| RES | 
| 
ge 
— 
|| 
| 
HARROGATE. LONDON, S.£.18 
es | Harrogate 6868. Woolwich 5232. 
| 
| 
| 
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HEAT TREATMENT 


Specialised Services for: 
@ ANNEALING-HARDENING-TEMPERING Alloy Steel Castings. 
@ STRESS RELIEVING-ANNEALING Gray Iron Castings. 
@ ANNEALING-HEAT TREATMENT S.G. Iron. 
@ HEAT TREATMENT Austenitic Stainless and Manganese Stee! Castings. 
Highly Competitive Prices for BULK TREATMENTS AND LONG RUN CONTRACTS. 


ANNEALERS LTD. Penistone SHEFFIELD, 6 


JAS. EVANS & CO. LTD. 


EVERYTHING FOR THE FOUNDRY 


CUPOLAS MOULDING BOXES 
WET & DRY SPARK STUDS AND 
ARRESTORS CHAPLETS 
LADLES BRUSHES 
; SAND MIXING PLANT RIDDLES AND SIEVES 
’ SAND DRIERS SPRIGS AND NAILS 
BARROWS PLUMBAGO 


BRITANNIA WORKS, CROSS ST., SALFORD, 3, Lancs. 


| J STOCKISTS 


OF 
FOUNDRY 


“ied € REQUISITES 


LIFTING BEAMS 


For handling such magnetically 
permeable loads as joists, beams, 
bars, sheets and plates use a 
BERL Mutltipoiar Electromagnet 


British Electrical 
Repairs Limited 


DP AND 

CHESTERGATE, STOCKPORT. EQUIPMENT 

STO. 4765 
BLACK SEAM AND HISEGAR BLACK SEAM 


REFRACTORIES preheated downdraught 
CRUCIBLE FURNACES 
Linings, Patchings, Cements, Ground Fireclay. Coke, Oil or Gas Fired 
Firebricks, Foundry Sands and Compo. Gt 


MIDLAND MONOLITHIC FURNACE LINING COMPANY LIMITED 
GOOSE LANE, BARWELL, LEICESTER Tel. Earl Shelton 2061/2 (2 lines) 


FOR GRAVITY DIES 


= _ EDNALL LANE, BROMSGROVE, Worcs. 
Telephones 2987 & 3576 


| | GERD 
Low Headroom 
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BUCKLAND 
RESIN-COAT SAND 
FOR SHELL MOULDS 
AND CORES. 


SANDS FOR 


C02 PROCESS 


SNS 

LS You 
CAN BE 


~ ASSURED OF 


AND 
OIL conte A GOOD FINISH 
~ BY ALWAYS USING 


S BUCKLAND SANDS 
The Finest Obtainable 


> REIGATE HEATH - REIGATE 


aS SURREY TELEPHONE: REIGATE 2272 


ESTABLISHED OVER 30 YEARS 
GHEMICALS AND FEEDS LTD 
ADELAIDE HOUSE, KING WILLIAM STREET, 

LONDON, E.C.4 
Mansion House 962! (5 lines) 

Cables : ‘Chemifeed’ London 
Telex 23209 


Tel, 


Sole UK Concessionaires for : 
HIGH QUALITY 


GREEK 


BENTONITE 


Grades ; Pulverised 150-200 mesh 
with 9-13°% Humidity 
Packed in bags. 
Crude pieces with 
15-19% Humidity. 
Packed in bags or in bulk. 


Associated with: P. Leiner & Sons (Wales) Ltd., 
Glamorgan Alkali & Acid Co. Ltd., and other 
U.K. and overseas manufacturers. 


"Phone: Rochdale 3567 
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EAGLE OIL WORKS: BURY ROAD: ROCHDALE - LANCS- 


FOR ALL PURPOSES 
CAWOOD WHARTON & CO. LTD. 


“ SOUTHLANDS ” ST. MARTIN’S HOUSE, 
HARROGATE. LONDON, S.E.18 
Tel. ° Tel. 


& ENGINEERING CO. LTD. 


STRETFORD LANCS. ENG. 
PHONE : LONGFORD 1187 
THE VERY LATEST IN SHOTBLAST 
EQUIPMENT & DUST ARRESTERS 
NEW TYPE SHOTBLAST HELMETS IN MOULDED 
RUBBER, PRACTICALLY INDESTRUCTIBLE 
PATENT APPLIED FOR. 


WRITE NOW FOR PARTICULARS AND PRICES 


Z 
rT 

-OPE ERNI 
4 CORE OILS 

COMPOUNDS 

cf 
POW EESINS 

| SYNTHETIC Lies 
| Foundry Sup 

IN 
E.S. LORD LTD | 
COKE 

| 

ae Harrogate 6868. Woolwich 5232. 

| THE BRITISH SHOTBLAST | 

| 
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HEAT TREATMENT 


Specialised Services for: 
@ ANNEALING-HARDENING-TEMPERING Alloy Steel Castings. 
@ STRESS RELIEVING-ANNEALING Gray Iron Castings. 
@ ANNEALING-HEAT TREATMENT S.G. Iron. 
@ HEAT TREATMENT Austenitic Stainless and Manganese Stee! Castings. 
Highly Competitive Prices for BULK TREATMENTS AND LONG RUN CONTRACTS. 


ANNEALERS LTD. Penistone SHEFFIELD, 6 


JAS. EVANS & CO. LTD. 


EVERYTHING FOR THE FOUNDRY 


CUPOLAS MOULDING BOXES 
WET & DRY SPARK STUDS AND 
ARRESTORS CHAPLETS 

LADLES BRUSHES 

SAND MIXING PLANT RIDDLES AND SIEVES 
SAND DRIERS SPRIGS AND NAILS 
BARROWS PLUMBAGO 


BRITANNIA WORKS, CROSS ST., SALFORD, 3, Lancs. 


| TNE MOUSE FOR QUALITY 
STOCKISTS 
LIFTING BEAMS 
OF 

For handling such magnetically 
rmeable loads as joists, beams, 
BERL Mulipolar Electromagnet 

REQUISITES > 

Q British Electrical 


Limited 


Empire House, Charlotte Street, Manchester | 
AT: BATH, BIRM 


JORNE BRADBURY) 


& CO. (STOCKPORT) LTD. EDINBURGH 
CHESTERGATE, STOCKPORT. EQUIPMENT 
TEL. STO. 4765 
BLACK SEAM AND HISEGAR BLACK SEAM 
REFRACTORIES preheated downdraugh 


CRUCIBLE FURNACES 


Linings, Patchings, Cements, Ground Fireclay Coke. Oil or Gas Fired 
Firebricks, Foundry Sands and Compo. F 
ree demonstrations at your works 


MIDLAND MONOLITHIC FURNACE LINING COMPANY LIMITED 
GOOSE LANE, BARWELL, LEICESTER Tel. Earl Shelton 2061/2 (2 lines) 


EDNALL LANE, BROMSGROVE, Worcs. = 
= Telephones 2987 & 3576 —— 


mh 

at 

FOR GRAVITY DIES Ltd => 
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INDEX TO ADVERTISERS 


Air ¢ ‘ontrol Installations La. 
Albion Die makers, Ltd. 


, Lt 
Dallow, Lambert & Co (Billingham Division), 


Distington Engineering Co., 
i 
Impregnated Diamond Pro- 


Armstrong Whitworth & Co 


Atlas (G.B.), Ltd. 


Engineering Services (Man- 
Leicester Lovell & Co 


Bairds & Scottish Steel, Ltd. Escol Products. Ltd 


Joseph Laboratories 
Bellize &'Morcom, Ltd F. & M. Supplies, Ltd Luke & Spencer, Ltd 
Major, Robinson & Co., 


Fisher-Foundries, Ltd 
Fletcher Miller, Ltd 

Flextol Engineering Co. Ltd. 
Steel Fabricating 


Bilston Shot & Grit Co., Ltd. 
Bilston Stove & Steel Truck 


Birlec-Efco (Melting), 


Equipment Ltd. 2 


Bradley & Foster, Ltd. Foundry Plant & Machinery, Midland Monolithic Furnace 


= Acheson Electrodes, 
Mine Safety Appliances, Ltd 


Modern Furnaces & Stoves, 


Foundry Services, Ltd 
British Aero Components Ld. Foundry 

» L 
Frankiss R. J.( Patterns) Ltd. Molineux Foundry 


British Foundry Units, Ltd Franklin Furnaces, Ltd. 


British Industrial Sand Ltd. 


British Iron & Steel Federa- & oe Pro- 


Pullers’ Earth Union, 


Gesellschaft fiir Hiittenwerks- 


Gilbert, G. & R. (Industrial), 


Buckland Sand & Silica Co., 


Parker Mitchell Engine 


Cawood Wharton & Co., 
Centrozap Foundry Machines 
Paterson Hughes Engines 

Chemicals & Feeds, . Ltd 
4 Industrial Equipment 
Churchill, Charles & Co., 


City Casting & Metal Co. Ltd. , Lt 

Clayton Crane & Hoist Co. Ld Hare aves Bros. (Manchester), 
Cohen, Geo. Sons & Co., 
Coleman- Wallwork Co., 
Combustion Chemicals, Ltd 


, Ltd. 
Consolidate ad Pneumatic Tool Hatcham Rubber Co., 


Polygram Castings Co., L 
p Hepburn Conveyor Co. Ltd. Precision Presswork Co., Lt 
Controlled Heat & Air, Ltd = 
Conveyor & — Ltd. High Speed Stee! Alloys, Ltd 

” Bai Hills (West Bromwich), Ltd. 


InpusTRIAL Newspapers (Fue, & 
Ww and printed in Great by HARRISON Sons, ‘Limite, by 


Production ‘hemicals (Roch- 
i 


Published by the Proprietors, 
Adam Street, London, 
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Pa 
Purimachos, Ltd 
Rapid Magnetic, Ltd 
Reavell & Co., Ltd 
Retined Co. (Darwet 
Ltd 
Reid, Wm., & Co 
Resinous Chemicals, Ltd 
Richards Structural St 
Co., Ltd 
Richardson Eng’g., Ltd 
Richardsons, R.J. & Sons | 
Ridsdale & Co., Ltd 
Riley (1C) Products, Ltd 
Robson Refractories, | 
Roper, E. A., & Co., Ltd 


Rowland, F. E., & ¢ Ltd 
Rownson (Conveyors), Ltd 
Rubery Owen & ( Ltd 


Rule & Moffat 
Rustless lron Co., Ltd 


Safety Products, Ltd 

Salter, Geo., & Co., Ltd 

Schieldrop & Co., Ltd 

St. George's Engineers, Ltd 

Sheffield Smelting Co., Ltd 

Shell Chemical Co., Ltd 

Sheppard & Co., Ltd 

Sinex Eng’g. Co., Ltd 

Sintokogio, Ltd 

Sklenar Furnaces, Ltd 

Smedley Bros., Ltd 

Smeeton, J. A., Ltd 

Smith, A., & Co 

Su.ith, A. (S. & B. Foundry 
Sands), Ltd 

Smith, John (Keighley), Ltd 

Sommertield, H. G., Ltd 

Spencer & Halstead, Ltd 

Spermolin, Ltd 

Stansby, W., & Co., Ltd 

Stanton Lronworks ( Lid 
The 

Staveley Iron & Chemical 
Co., Ltd 

Steels Engineering [nstalla- 
tions 

Stein, John G., & Co., Lid 

Stephens, Wm., & S Ltd 

Sterling Foundry Specialties 
Ltd 

Sternol, Ltd 

Suffolk Lron Foundry (1920 
Ltd 

Tallis, E., & Sons, Ltd 

Taylor Patterns, Ltd 

Thomas, G. & R., Lt 

Thomas, Gwyn & Co 

Thompson, John, Lnstrume 
Co., Ltd 

Thomson & McIntyre 

Tilghman’s, Ltd 

Union Carbide, Ltd 

Unit Engineering ¢ 

United Fireelay Prod 
Ltd 

United States Metallic Pa 
ing Co., Ltd 

Universal Pattern & 
sion Engineering ¢ Ltd 


| 


Verrolee, Ltd 

Victor Products, Ltd 

Wadkin, Ltd 

Wai-Met Alloys Co 

Walker, I. & 1L., Ltd 

Walsh Bros 

Ward, Thos. W., Ltd 

Waring Bros 

Warner & Co., Ltd 

Watsons (Metallurgists), Ltd 

Webster & Co. (Sheffield) Ltd 

West Midland Retining ¢ 
Ltd 

Whitecross Co., Ltd 

Wild-Barfield Electric F urn 
aces, Lt 

Wilkinson Rubber-Linatex 
Co., Ltd 

Wilson, r S., 
(Graphite), Ltd 

Witham, L. A., & Co 

Woking Pattern Works, Ltd 

Woodward Bros. & Copelin 
Ltd 


Adam House, 17/19, John 


Appointment to Her Majesty 
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=) anaes — Cox & Danks, Ltd Holman Bros., Ltd 23 
gn ene 55 Crockett Lowe, Ltd Holmes, W. C., & Co., Ltd 
Crooks, L. E Holroyd & Hall, Ltd . 
Ca Ltd Cumming, Wm., & Co., Ltd Hooker, W. J., Ltd 49 
Allan, John, & Co. 
Allen, W. G., & Sons Dk - 
(Tipton), Ltd - Dis 
: Amafond : 
Amber Oils, Ltd 
Anderson-Grice Co., Ltd. i 
Armstrong Whitworth Dowsen & Mason, 10d. Incandesc ent Heat Co., Ltd 
Dunford & Elliott, Ltd Ingersoll-Rand Co., Ltd 
fee scale > Durrans, James, & Sons, Ltd. 59 Jackman, J. W., & Co., Ltd 1 
(Pneu. Tools), Ltd Dustraction 55 Jacks, Wm., & Co., Ltd 31 
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USE ‘“‘DURRANS” NO. 20 STEELMOL 
FOR A Ist CLASS STRIP 


37 ton HEADSTOCK Casting reproduced 
By kind permission of the Directors 
of Messrs Craven Brothers Manchester Ltd 


NO. 10 PREPARED BLACKING 


HIGH CARBON BLACKING - CEYLON PLUMBAGO 
TERRA FLAKE - COAL DUST - GANISTER AND 
“ALUMISH” FOR ALUMINIUM Non Silica PARTING POWDER 


JAMES DURRANS & SONS LTD 


PHOENIX WORKS & PLUMPTON MILLS PENISTONE - near 
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ENGINEERING 


ATERSON UGHEC 


Part of a Paterson Hughes Cooling Conveyor which takes the castings clear of 
the floor and allows them to cool on the journey to the fettling shop. 


FOUNDRY DIVISION 


The Foundry Division has long experience in the foundry industry. 
Many examples of Paterson Hughes pouring runways, 
conveyor systems, complete sand handling plants, cupola 
charging plants, casting cooling conveyors, are at work throughout 
the industry today. Widely used too are Paterson Hughes 
Overhead Travelling Cranes available up to 100 tons capacity. 


MECHANICAL HANDLING ENGINEERS & CRANE MAKERS 


BIRMINGHAM 


DON—Bedford House Bedford Street London WC2 Phone: T 
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